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KEY TO PRONUNCIATION 


The method of marking pronunciations here employed is either (i) by marking 
the syllable on which the accent falls, or (2) by a simple system of transliteration, 
to which the following is the Key: — 


VOWELS 


a, ai in tote, or in bare. 

ft, as in alms, Fr. dme, Ger. Bahn=4 of Indian 
names. 

ft, the same sound short or medium, as in 
Fr. bal, Ger. Mann. 

a, as in fat. 
ft, as in fall. 

а, obscure, as in rural, similar to u in but, 6 in 

her: common in Indian names, 
e, as in me=t* in machine, 
e, as in met. 

б, as in her. 

I, 08 in pine, or as ei in Ger. mein. 

i, as in pin, also used for the short sound corre- 
sponding to S, as in French and Italian 
words. 


eu, a long sound as in Fr. jeftne=Ger. long d, 
as in Sdhne, Gdthe (Goethe). 

eu, corresponding sound short or medium, as in 
Fr. peu— Ger. 6 short. 

6, as in note, moan. 

0, as in not, soft — that is, short or medium. 

6, as in move, two. 

ft, as in tube. 

u, as in tub; similar to 6 and also to o. 

ft, as in Imll. 

ft, as in Sc. abune=Fr. ft as in dft, Ger. ft long 
as in grftn, Bfthne. 

ft, the corresponding sliort or medium sound, as 
in Fr. but, Ger. Mftller. 

01, as in oil. 

ou, as in pound; or as au in Ger. Haus. 


CONSONANTS 


Of the consonants, b, d, f, h, j, k, 1 , m, n, ng, p, sh, t, v, z, alwa3r8 have their 
common English sounds, when used to transliterate foreign words. The letter c is 
not used by itself in re-writing for pronunciation, 8 or k being used instead. The 
only consonantal symbols, therefore, that require explanation are the following: — 


ch is always as in rieft. 

d, nearly as ift In iftiss=Sp. d in Madrid, &c. 

g is always hard, as in go. 

h represents the guttural in Scotch locft, Ger. naeft, 
also other similar gutturals. 

ft, Fr. nasal n as in bon. 

r represents both English r, and r in foreign words, 
which is generally much more strongly trilled. 

viu 


I 8, always as in so. 

> th, as Ift in <ftin. 
tft, as (ft in (ftis. 

w always consonantal, as in we. 

Xssks. which are used instead. 

y always consonantal, as in yea (Fr. Hgne 
wc^d be re-written Iftny). 
sh, as s in pleasure=Fr. j. 
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Swanage, an urban dlatrict, watering-place, 
and aeaport of Doiaet, England, on Swanage 
Bay. Quarrying is the main induftry; the 
■hipping ii n^ligible. Pop. 7100. 

Swan River, a river of Weatem Australia, 
which colony was founded (1820) as the * Swan 
River Settlement *• Perth, the capital of the 
oolony, ii on the Swan River, and Fremantle 
ii at its mouth. 

Swanadown, a name for a line, soft, thick 
woollen cloth, or for a thick cotton cloth with 
a soft nap on one side, obtained in both oases 
by a process of raising. The weave for swansdown 
fkbrira is generally the one up, three down, 
broken twill. 

Swansea (W. Ahertame), a county and muni« 
dpal borough of Glamorganshire, South Wales, 
on the Tawe at its entrance into Swansea Bay 
(Bristol Channel). Copper-working was once 
the chief industry in ^ borough, but the 
developinent of adjacent coal-fields and the 
fMt that copper is now smelted as near the 
mines as possible have brought about a decline 
in the copper industry and a oorresponding 
rise in those of iron and steeL Tin-plates, steel- 
tubes, Ac., are made. Not only is Swaiutta a 
great distributing centre for c^ transported 
1^ sea, and one of the foremost bunkering 
ports Britain, it is also one of the world's 
foremost oil-delivery depots.* There are 282 
acres of docks, with 82,000 Unear feet of quays, 
27 coal-hoists, 120 cranes, and 750,000 sq. feet 
of wardiouses and. sheds. Pop. (1021), 157,561. 

Sw m tow^, a treaty port of China, in the pro* 
viace of Kwang-tung, at the mouth of the Han 
River. Itwas opened toforeignoommerceln I860. 
The principal exports (mainly to Hong^Kbog) are 
SQfsr, paper, tcfoacoo, and tea. Pop. 40,000. 




to ilw I 
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■r flwinm, li s wfinsty cf Hu Aaglo- 
It eomt 6fe seraB. and hw m modal 
Penis oat cruds dil is braurid W 
dirse ships esn d is c hsiss sitnul- 
tsaksi whsnet the cil Is piiwipsd to 


Swaziland, a small native state in South 
Africa, under British control, on the south-east 
of the Transvaal; area, 6678 sq. miles. It is 
mountainous, and has great mineral wealth. 
Gold, coal, and alluvial tin (cassiterite) are 
found. Tobacco, maize, millet, ground-nuts 
and beans, Ac., are raised. Mbabane is the 
administrative centre, and maintains tri-weekly 
motor communication- with Bremersdorp and 
Carolina, the only transport in the country 
except small carts and runners. The Swacis are 
of the Zuhi race, and have always been friendly 
to the British. Pop. (1621), 188,568. 

Sweating Sickneaa, an inf^ious disease 
which manifested itself in severe epidemic out* 
breaks in England during the fifteenth and 
sixteenth centuries. More recent outbreaks on 
the continent of Europe have not been wide- 
spread or of long duration. The proftise per- 
spiration which characterizes the disease lasts 
until oonvalesoenoe. There is also an eruption 
resembling millet-seeds, which has given the 
name miiiary feoer to the disorder. A high 
mortality marked the outbreaks in mediaoval 
England. 

Sweating System, originally a slang expres- 
sion applied to a system of sub-^ntracting work, 
espedally in the clothing trade, to poorly paid 
woriceis in their own homes. About the year 
1850 Charles Kingsley and the Christian 
Socialists, with help of the Morning 

Chronicle^ carried on a vigorous campaign 
against the * sweating system % which Kin^ 
denounced In his tract Chiap CloOnu and 
NoMty; by Parmm Lot, and in AUon Jjoeke, 
In tiie tract Kingsley described the aytdam 
In the following tennm *'Pait of the work, 
it net the whole, Is let out to contractors or 
middleinen — sweaters, as their victims sig- 
nificantly can them---who, in their turn, let 
it out again, sometiines to the workmen, some- 
tiroes to middlemen; so that out of the 
price paid for lahoor on each article, not only 
1 281 
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the workmen, but the sweater, and perhaps 
the sweater’s sweater, and u third, and a fourth, 
and a fifth, have to draw their prolit Kings- 
ley and his friends attempted to combat this 
evil system by forming co-operative workshojis, 
which, however, were not very succ^essful. 

In 1888 a select committee of the House of 
Lords was appointed to in(]uirc into the subject 
of sweating. They found that the name was 
applied to: “(1) A rate of wages inadequate 
to the necessities of the workers, or dispropor- 
tionate to the work done; (2) excessive hours 
of labour; (8) the insanitary state of the houses 
in which the work is carried on They reported 
that, “ As a rule, the observations made with 
respect to sweating apply, in the main, to 
unskilled or only partially skilled workers, as 
the thoroughly skilled workers can almost 
always obtain adequate wages 

The Trade Boards Act of 1909 was the result 
of a parliamentary inquiry into sweating, insti- 
gated in 1 900 by Sir Charles Dilke, after a series 
of exhibitions had been organized by the Anti- 
Sweating League. This Act applied at first to 
four trades — chain-making, lace-finishing, box- 
making, and tailoring — but it has since been 
extended to others. It sets uj> boards, consisting 
of employers and workers in cnjual numbers, 
whose duty it is to fix ininiinurn rates of wages 
for time- and piece-work in the trade concerned. 
The rates so fixed become obligatory, by order 
of the Board of Trade, six months after they 
have been made by the Trade Board. 

For the benefit conferred on the workers by 
this legislation, see Board oj Trade Report 
(H.C. 134). 

Sweden (Sw. Sverige), a kingdom of North 
Europe, forming the eastern and largest political 
division of the Scandinavian Feiiinsula. For 
administrative purposes it is divided into twenty- 
five liin or governments. The total area is 
173,085 sq. miles (8500 being occupied by 
Lukes Vanern, Vfittern, Malarcn, and Hjal- 
maren), and the population is about 5,904,(K)0. 
Stockholm is the capital; other towns are; 
GOteborg (pop. 203,000), Malnio (118,500), 
Norrkoping (58,000), Hfilsingborg (47,000), G&vle 
(38,000), Orebro (30,(MK)), Viistcr&s (30,000), 
and Jfinkoping (80,000). Mahno, Goteborg, 
and Stockholm are the chief seaports. 

Physical . — ^The old Scandinavian plateau falls 
in terraces to the Gulf of Bothnia. The great 
number and large volume of the Swedish rivers 
are explained by the character and ]>osition of 
the main watershed, and their general south- 
easterly trend is determined by the slope of the 
plateau. The terraces cause at least three falls or 
rapids in each river between source and mouth. 
Between TomeU (Tomio) and Gefie over sixty 
important rivers empty to the sea. The I*lain 


of Scania, occupying the whole of the southern 
peninsula between the Sound on the west and 
the Baltic on the south and east, is the chief 
agricultural and industrial region. The chief 
lakes are Vener (area, 2014 sq. miles), Vetter 
(715 sq. miles), and Millar, which has the capital 
on its shores. By canal, lake, and river there 
is an inland waterway — the Gota Canal — from 
the Kattegat to the Baltic. Sweden trends 
roughly from north to south, and the climate 
varies with the latitude, but generally the 
climate is dry and bracing; at Stockholm the 
average annual temperature is 42° F. The 
Baltic ports are frozen for many months of 
each year. 

Communications . — ^There are over 0400 miles of railway 
in Sweden, two-thirds of the mileage being privately owned, 
and the remainder operated and controllra by the Govern- 
ment. All State lines are on the ^-ft.-SI-in. muge, and the 
tracks are chiefly single. The State fines have a central 
administration, and comprise the northern trunk line 
(Stockholm and east coast) with manv feeders, and a line, 
Brilcke-Osteraund-Storlien, where a Norwegian line con- 
nects with Trondjem. Hydro-electric power is utilized in 
Lapland for the operation of the Luleft-Bodcn-Riksgiilnaen- 
Narvik (Norway) line, which is essential to the life of the 
iron-mines of this region, whose only outlet is by Narvik. 
Other State-operated trunk lines ex Stockholm run to 
Malmb, Gbteborg, Christiania, &c. The eastern Ime to Lulm 
is continued via Biklen to Haparanda, and through connection 
is provided for Finland and Petrograd via Tornio (q.v.). See 
also UleUborg; Uppsala. 

Production . — ^Activity is divided almost equally 
between industry and agriculture. An economic 
division of Sweden by a hypothetical line drawn 
cast and west between the mouth of the Dal 
and that of the Klar would show a land of 
mining and forestry to the north, and a busy 
farming and factory region south of it. Agri^ 
culture. — Sugar-beet, fodder, rye, oats, and 
potatoes arc important. Mining. — Iron, coal, 
sulphur pyrites, and zinc, copper, manganese, 
and argentiferous lead ores arc chiefly mined. 
Forestry . — More than a half of the total area 
of Sweden is afforested, but the chief forestry 
region lies between 00° and 04° n. lat. Swedish 
timber and wood-pulp production is of world- 
wide importance. Mant^actures . — The shores of 
the Gulf of Bothnia are the site of Sweden's 
chief sawmills. Domnarvet, Uddeholm, Sand- 
viken, and Fagclsta produce pig-iron. Daily 
supplies, telephone supplies, lighthouse appa- 
ratus, and machinery, porcelain, glass, paper, 
pasteboard, furniture, and chemicals are other 
representative manufactures. 

People . — ^The inhabitants of Sweden, with 
the exception of the Laplanders and the Finns, 
found only in the north, belong to the Scandi- 
navian branch of the Teutonic family. The 
Lutheran faith is recognized as the State re- 
ligion, but other religions are tolerated. There 
are 5,500,000 Lutherans, 14,500 dissenters (Pro- 
testant), 8000 Roman Catholics, and 6000 Jews. 
Elementary edueation is free and compulsory 
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between the ages of seven and fourteen years. 
There are two universities, Uppsala and Lund 
respectively. 

Government^ The crown is hereditary in 
the male line of the Royal House of Ponte 
Corvo. The king must be a member of the 
Lutheran Church. Legislative power is exer- 
cised, in concert with the sovereign, by the 
Diet, which alone is empowered to levy taxes. 
The Diet c^omprises two elective chambers. 
The First (or Upper) Chamber consists of 150 
paid members, elected for nine years. The 
Second Chamber consists of 230 paid members, 
elected by universal suffrage for foiu* years. 
Travelling cx(>enses of the Deputies of both 
Houses are paid by the public purse. Executive 
power is in the hands of the king, under the 
advice of a Council of State consisting of about 
ten members, chiefly departmental heads. Stock- 
holm is placed under a Governor-General, and 
each of the other ULn under a prefect, nominated 
by the king. Currency t dbc , — The unit is 10 
kronor gold; one krona = 100 6rei the par 
rate of exchange is kr. 18*10 = £1 sterling. The 
metric system of weights and measures is coni- 
[lulsory. Defence , — Military service between the 
ages of twenty and forty-two years: eleven 
years with the active army, four years in the 
second Vpph&d, and eight years in the Land- 
storm. 

Each division comprises z two-regiment bri^des (a regi- 
ment consisting of 12 battahons and 4 machine-gun com- 
panies), a cavalry regiment of 4 squadrons, 1 machine-gun 
crompany, and a Add - artillery regiment of 1 1 four-gun 
butteries, &c. On mobilization 1 cavalry division ot 4 regi- 
menu and i horse-artillery division are available. 'Ine 
infantij uae the Mauser 6 5 mm. rifle; and Krupp 7*5 
ouick-nring guns are used by the artillery. All ships of the 
Swedish navy are maintained purely for coastal defence: 
and there arc also land defences in charge of the Royal 
Coast Artillery. 

History , — The history of Sweden before the 
union of Culmar in 1807 is rather obscure in its 
earlier part and rather confused throughout. 
Christianity was introduced by German mis- 
sionaries in the ninth century, and the first 
Christian king, Olaf Skotkonung, ascended the 
throne about 1001, but for some time after there 
was a keen conflict between the Christian and 
the Pagan parties. One of the most notable 
men of tliis early time was Birger Jarl, a sort 
of mayor of the palace under Eric the Stammerer 
(1222-50), w*ho gained so strong a position that 
he was able to place his son Voldemar on the 
throne in 1250. Valdemar was dethroned by his 
brother Magnus Ladul&s (1275-00), a vigorous 
ruler and wise lawgiver. Sweden and Norway 
came under the same king in the person of 
Magnus Smsek, a nephew of Birger, in 1810, 
and with him began the series of events which 
led to the union of the three Scandinavian 
kingdoms under Margaret of Denmark and her 


nephew Eric of Pomerania (Eric XIII) in 1807. 

Margaret died in 1412, and thereafter Eric 
XIII ruled alone, but his incompetence and 
oppression drove the Swedes to revolt under 
Engelbrekt Eiigelbrektssoii, and in 1486 he was 
compelled to appoint Karl Knutsson as regent 
in Sweden. In 1448 Christian of Oldenburg 
became King of Denmark and Norway, but 
the Swedes proclaimed Karl Knutsson king; 
and after banishments and rcH'iills he died King 
of Sweden in 1470. Steii Sture the Elder, a 
nephew of Knutsson, was appointed adminis- 
trator in 1471, and King C!hristian was defeated 
in an attempt to enforce his claims. Christian 
died in 1481, and was Buc*eeeded by his son 
Hans, who invaded Sweden and established 
his authority in 1407. Sture was, however, 
recalled by the Swedes in 1500, and ruled till 
his death in 1508. Christian II succeeded his 
father Hans in 1518, and thrice invaded Sweden. 
Sten Sture the Younger was defeated and 
mortally wounded, and (Christian (q.v.) was 
crowned at Stockholm in 1520. He signalized 
his coronation by wholesale executions, notably 
the Blood Bath of Stockholm, and in conse- 
quence a rebellion took place in 1521 under 
Gustavus Vasa, who in 1528 was proclaimed 
independent king of Sweden us Gustavus 1 
(q.v.). He introduced the Lutheran religion 
as that of the State, and in 1544 he made the 
monarchy hereditary. He was succeeded by 
his eldest son, Eric XIV, a cruel and half- 
insane man, who was deposed in 1568 by his 
brother John. John ascended the throne as 
John III, and caused Eric to be poisoned in 
1577. He concluded the I*eaix: of Stettin, by 
which the separation of Sweden from Denmark 
and Norway was definitely ratified. John's 
son, Sigismund, who came to the throne in 
1592, was brought up in the Catholic faith in 
Poland, but he undertook to maintain Pro- 
testantism in Sweden. He did not keep his 
promise, and was dei>o8ed in 1569, Duke Charles 
of Sddermanland, youngest son of Gustavus Vasa, 
being appointed regent. In 1604 the regent was 
proclaimed king as Charles IX. On his death 
in 1611 his son, Gustavus II (Gustavus Adolphus), 
ascended the throne. This famous monarch, 
aided by his chancellor, Axel Oxenstjema, re- 
organized the administration of the country, 
promoted industry, commerce, and education, 
and strengthened the army and navy. He 
negotiated the conclusion of wan begun by 
his father against Denmark and Russia, and 
played a great part in Germany as the champion 
of Protestantism during the Thirty Years* War 
(q.v.). He was succeeded by his daughter 
Christina. The Peace of Westphalia, which 
ended the Thirty Years* War (1648), added 
to Sweden Bremen. Verden, and a large part 
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of Pomerania, while Sweden already poMessed 
on the Russian side of the Baltic, Livonia, 
Bsthonia, and other territories. Christina, who 
had left the real work of government to Oxen- 
rtjerna, abdicated in 1654, leaving as her suc> 
oessor Charles X, son of a sister of Gustavus 
Adolphus. Charles's short reign (1654-00) was 
mostly occupied by wars with Poland and Den- 
mark. Charles XI, son of his predecessor, came 
to the throne at the age of four. The country 
was then long under a council of regency, but 
Charles assumed the government in 1672. He 
reorganized the army, adopting a r^fular S 3 rstem 
of conscription, and restored the finances. He 
died in 1607, and was succeeded by his son, 
the celebrated Charles XII (q.v.). Charles was 
succeeded by his sister, Ulrica Eleonora, who 
in 1720 resigned the government to her husband, 
Frederick I, Crown Prince of Hesse-Cassel. The 
absolute authority which the Crown had enjoyed 
under Charles XI and Charles XII was checked 
by the power of the nobles, and Sweden now 
lost most of her great oversea possessions — 
Livonia, Bsthonia, Ingermanland, part of Fin- 
land, &c. The struggles of the Hats and Caps, 
the former a war party and the latter in favour 
of peace, began at this time. On the death of 
Fr^erick in 1751 Adolphus Frederick of Holstein- 
Gottorp was elected l^g. During his reign the 
country was distracted by the rivalries of the 
Hats and Caps, and the royal power sank to a 
shadow. Adolphus died in 1771, and was suc- 
ceeded by his son, Gustavus III (q.v.), whose 
reign was distinguished by a monarchical revolu- 
tion. He was assassinated in 1702. His son, 
Gustavus IV (q.v.), was deposed, and in 1809 
his family declared for ever incapable of succeed- 
ing to the crown. His uncle, the Duke of S6der- 
manland, was declared king with the title of 
Charles XIII (q.v.). Finland was finally ceded 
to Russia in 1800. In 1810 the states elected 
as Crown Prince, Jean Baptiste Bemadotte, 
(q.v.). Prince of Ponte -Corvo. In the final 
struggle with Napoleon previous to 1814 Sweden 
Joined the Allies, while Denmark took the part 
of France. By the Treaty of Kiel (1814) Sweden 
ceded to Denmark her last German possessions 
in Pomerania, while Denmark was compelled 
to cede Norway to Sweden. Norway resisted 
the cession, and accepted Charles as king only 
when he had agreed to their free constitution 
as a separate state. Bemadotte succeeded to 
the crown in 1818, under the title of Charles XIV. 
He died in 1844, and was succeeded by his son, 
Oscar 1 (q.v.). He was succeeded by his son, 
Charles Louis Eugene, under the title of Charles 
XV, whose reign was marked by constitutional 
reforms. Charles XV died in 1872, and was 
succeeded by his brother, Oscar II (q.v.). In 
1005 the union between Norway and Sweden 
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was dissolved (see Norway), Oscar II died In 
Dec., 1007, and was succeeded by his son, 
Gustavus V (bom 1858), the fifth sovereign of 
the House of Ponte-Corvo, and a great-grandson 
of Bemadotte. At his accession Sweden was 
overrun by Russian intelligence agents, and 
grave fears were expressed at the Russian con- 
centration in Finland (formerly a Swedish pos- 
session), where railways were rapidly converging 
on the Swedish frontier, and barracks were 
springing up at every junction. A great wave 
of patriotism in the form of a national defence 
movement swept the country, and the reorgani- 
zation of the national protective mechanism was 
proceeding apace at the outbreak of the European 
War. Strict neutrality having been declared, 
Sweden was early the focus of great stores and 
munition movements from abroad to Russia, 
and later became a central region for trade 
with the belligerents, particularly Germany. 
The stringency of the Allied blockade caused 
a great shortage, and a subsequent rationing of 
foods. Sweden joined the League of Nations, 
and was represented at the first meeting at 
Geneva (1020); her claim to the Aland Islands 
was rejected by the League in favour of Finland. 
The period 1005-14 was one of great commercial 
growth, but high wages, the eight-hour day, 
and the economic depression following the 
European War were reflected in a great indus- 
trial crisis during 1021-2. 

Language and LUerature . — ^The Swedish lan- 
guage is akin to Danish and Norwegian, being 
a descendant of the ancient Norse, the original 
of the Scandinavian branch of the Teutonic 
tongues, of which the purest representative at 
the present day Is the Icelandic (see Scandinavian 
Languages), The earliest writings extant are the 
ancient provincial laws and the oldest ballads, 
which belong to the thirteenth century. In the 
fourteenth century translations of the ohivalrio 
romances of Southern Europe were introduced, 
and were followed by Biblical and theological 
translations and chronicles. The University of 
Uppsala was founded in 1478, and printing was 
introduced into Stockholm in 1488. During the 
sixteenth century the literature, influenced by 
the Reformation, was chiefly polemical. The 
earliest translation of the New Testament (1630) 
was by Olaus Petri, whose brother, Laurentius, 
the first Protestant archbishop of ^e kingdom, 
translated the Old Testament, published in 1641. 
A Swedish chronicle, Soensk Krtfnika, was written 
by Olaus and revised by his brother. Olaus also 
attempted the drama. The Thirty Years* War 
exercised a very favourable influence on Swedish 
literature. Several libraries captured by Gus- 
tavus Adolphus were sent into Sweden, and his 
daughter Christina became a liberal patron of 
literature, and brought many learned men to 
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the oountiy. The leventeenth century wae 
chiefly characterized by the dramaa of Mes- 
•eniua, and by the dida^io and other poems of 
Stjernbjelm, *the father of Swedish poetry* 
(1598-1972). In the eighteenth century French 
and English literature had much influence on 
that of Sweden. Olof von Dalin (1708-68) now 
took the chief place in verse and prose, other 
poets being Hedvig Charlotte Nordenflycht, 
Creutz, and Gyllenboig. Among the great 
names of this century in science are those of 
Swedenboig (1688-1772), Linnanis (1707-78), 
Torbern Olof Bergnum (1785-84), Karl Wilhelm 
Scheele (1742-86), Celsius (1701-44). Karl 
Mickel Bellman (1740-95) was a song* writer 
of great merit. MOrk (1714-68) was the first 
Swedish novelist. Berzelius (1779-1844), one 
of the first chemists of his age, belongs essen- 
tially to the nineteenth century, as do Tegn4r 
(1782-1846), Bishop of Vexid, the greatest name 
in Swedish literature, whose Story of Frithiof 
was translated into every European language; 
Frederika Bremer (1801-65), the Finnish poetess, 
whose stories were popular far beyond Sweden; 
and Runeberg (1804-77), the poet, who is pre- 
ferred by many Swedes even to Tegn4r. Among 
later writers are Zakris Topelius and Count 
Karl Snoilsky, poets; Rydberg, novelist and 
historian; Tor Uodberg, Selma Lugerldf, and 
Hjalmar SOderberg, novelists; Per HallstrOm, 
dramatist and poet; and Strindberg, dramatist 
and novelist. 

Bibuoorafhy: R. N. Bain, Scandinavia (Poli- 
tical History of Denmark, Norway, and Sweden 
from 1616 to 1900), and other works; E. B. 
Kennedy, Thirty Seasons in Scandiruwia; H. G. 
Leach, Scandinavia of the Scandinavians; J. 
Stefanason, Sweden and Denmark (Stories of 
the Nations Series). 

Swedenborg, Emanuel, Swedish scientist and 
mystic, son of Jesper Swedbeig, Bishop of West 
Gothland, was bom at Stockholm in 1688, died 
in 1772. Educated at Uppsala University, he 
travelled afterwards and studied at Paris, Oxford, 
and Utrecht. In 1716 he was appointed by Charles 
XII assessor extraordinary in the Royal College 
of Mines, and in 1719 Queen Ulrica raised the 
Swedbeig family to the rank of nobility, the 
name bdng changed to Swedenboig. In the 
dischaige of his duties Swedenboig visited the 
mines of Sweden, Saxony, Austria, and Hungary. 
A work on the origin of things, followed by a 
treatise on mining and smdthig (Opera PhUo- 
sopkiea et MineraHa), was published in 1784 
(8 vols.), and attract much attention among 
the scholars of Europe. From 1786 to 1740 he 
travelled in Gennany, H<dland, France, Italy, 
and England, and after his r et urn published the 
CBco w ca tto Bqgid AiUmaHs (Economy of the 
SouMdngdom), which contains the appiioatiea 
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of the system of nature, unfolded in his philo- 
sophical works, to man. He was first introduced 
to an intercourse with the spiritual world in 
detail, according to his own statement, in 1748 
at London. The eyes of his inward man, he says, 
were opened to see heaven, hell, and the world 
of spirits, in which he conversed not only with 
his deceased acquaintances, but with various 
distinguished men of antiquity. He resigned 
(1747) his office in the College of Mines, and 
subsequently resided much in England and 
Holland. His theological works, written in Latin 
between 1747 and 1771, were not widely read; 
and although an object of the deepest veneration 
to his few followers, his statements were the 
more mysterious to the rest of the world because 
he could not be suspected of dishonesty, and 
exhibited profound learning, keenness of intellect, 
and unfeigned piety. Ilis works are very numer- 
ous, among them being the Arcana CwlesHa, 
The True Christian Religion, The Apocalypse 
Explained, and Heaven and Hell, 
Swedenborgianz, the followers of Sweden- 
borg, and particularly the members of what is 
called the New Jerusalem Church, or New Church. 
This body adopts the doctrinal tenets and method 
of Biblical interpretation laid down in the writ- 
ings of Emanuel Swedenborg. The first attempt 
at organization took place in London in 1788, 
when John Flaxman, the sculptor, was among 
its members. The fonnal oiganization of the 
New Church took place in 1787, and Robert 
Hindmarsh was chosen to inaugurate the meet- 
ing. The first church for public worship was 
opened in Eastcheap, London, in 1788. Its great 
apostle was the Rev. John Clowes, rector of St. 
John*s Church, Manchester. The belief of the 
Swedenborgians is: that Jesus Christ is God, 
in whom is a trinity not of persons but essentials, 
answering to the soul, body, and the operation 
of these in a man; that the Scriptures contain 
an internal or spiritual meaning, which is the 
Word existing in heaven; that the key to this 
is the correspondence between natural and 
spiritual things, as between effects and their 
causes; that man is saved by shunning evils 
as sins and leading a life according to the ten 
comnuuidments; that man is a spirit clothed 
with a natural body for life on earth, and then 
when he puts it off at death he continues to live 
as before but in the spiritual worid, first in an 
intermediate state between heaven and hell, but 
afterwards, when his character whether good or 
evil becomes harmonious throughout, among his 
like either in heaven or hell; that the Lord's 
second coming and the last judgment are spiritual 
events which have already t2ken place. The 
Swedenboigisiis have 75 places of worship in 
Great Briti^ with about 670b members (1922). 
— BiBUGOBiiPHY: W. White, Emanuel Sweden- 
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bofg: hia Life and WrUinga; G. Trobridge, A 
Life qf Emanuel Swedenborgs H. N. Morris, 
Flaseman, Blake, Coleridge, and Other Men oj 
Oeniue influenced by Swedenborgs W. P. Swainson, 
Emanuel Swedenborg: the Swedish Seer, 

Sweet-briar, or Sweet-brier {Rosa rubU 
glinosa), a species of rose, a native of Britain, 
which grows wild, but is often planted in hedges 
and gardens on account of the sweet balsamic 
smell of its small leaves and flowers. It is also 
called the eglantine. 

Sweet-flag (AcCrm Caldmus), a plant, also 
called Sweet-rush, found in marshy places through- 



Sweet-flas (Acdrus Caldmus) 


out the northern hemisphere. The leaves are all 
radical, long, and sword-shaped; the stem bears 
a lateral, dense, greenish spike of flowers; the 
root is long, cylindrical, and knotted. The root 
has a strong aromatic odour, and a warm, pun- 
gent, bitterish taste, and has been employed in 
medicine since the time of Hippocrates. It is also 
used by confectioners as a candy, and by per- 
fumers in the preparation of aromatic vin^ar, 
hair-powder, Sic, 

Sweet-pea (Lafhgrus odordtus), a garden plant 
belonging to the hat. ord. Legunrinosie, and the 
sub-order Papilionaoeos. It is cultivated on 


account of the beauty of its flowers, which are 
sweet-scented, and in colour purple, rose, white, 
or variegated. Sicily is said to be its native 
place. 

Sweet-potato (Iponuea Batatass nat. ord. 
Convolvulaceae), a plant now cultivated all 
the warmer parts of the globe. Formerly the 
roots were imported into England from the West 
Indies by way of Spain, and sold as a delicacy. 
It is the potato of Shakespeare and contemporary 
writers, the common potato being then scarcely 
known in Europe. The consumption of the sweet- 
potato is very large in many parts, including the 
United States and the warmer parts of America, 
the East Indies, &c. 

Sweet-william {Dianthus barbaiuss nat. ord. 
Caryophyllacese), a species of pink, an old inhabi- 
tant of the flower garden, which has produced 
numerous varieties. It grows wild in dry and 
sterile places in Middle and Southern Europe. 

Swell, in music, a gradual increase and 
decrease of sound; the crescendo and diminu- 
endo combined, marked by the sign ,.zr" ' . 

Also an arrangement in an oigan (and in some 
harmoniums) whereby the player can increase 
or diminish the intensity of the sound at will. 
In the organ it consists of a series of pipes with 
a separate keyboard, and forming a separate 
department (called the swell-organ). The loud- 
ness or softness of the tone is regulated by open- 
ing or shutting, by means of a pedal, a set of 
slats like a Venetian blind, which forms part of 
the frame in which the pipes are enclos^. 

Swetla, or SvStlA, a town of Bohemia, 
Czecho-Siovakia, on the Sazawa; served by the 
main-line railway D^in (Ger. Te/schen)- Vienna 
and the branch-line Swetla-Rattay. Glass- and 
starch-making and the cutting of precious stones 
are the chief industries. Pop. 5000. 

Swift, Jonathan, British satirist and Dean 
of St. Patrick's, Dublin, was born on 80th Nov., 
1067, and died on 10th Oct., 1745. He came of 
a Yorkshire family, several members of which 
had settled in Ireland. He was a posthumous 
child, and was educated at the expense of his 
uncle, Godwin Swift, who sent him at the age of 
six to Kilkenny School, where he met Congreve. 
At the age of fourteen he was entered at Trinity 
College, Dublin; he graduated b.a. not without 
difficulty four years later. In 1086 Godwin Swift 
died, and Swift became secretary to Sir William 
Temple, who was living in retirement at Moor 
Park, near Famham. This position brought him 
early into touch with prominent politicians, but 
seemed to be a blind-alley occupation. In 1004 
Swift left his patron, bei^ dissatisfied with his 
prospects, went to Ireland, was ordained deacon 
and prie^ and on Temple's recommendation 
was presented to the prebend of Kilroot, near 
Carrkskfieigus, County' Antrim. While there he 
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carried on a love-affair with a Mias Jane Waring 
(* Varina *), of Belfast; four years later he ended 
their oorreapondenoe with a harsh letter. He 
returned to Moor Park in 1696» and found him- 
self more appreciated for having been * lack'd 
and lost *. He remained there until Temple 
died (1699). During his stay at Moor Park 
he spent much of his time with Esther Johnson 
(* Stella *), who when he met her first was a 
child of eight, being fourteen years younger than 
Swift. Swift proceeded to Ireland with Lord 
Berkeley, who, after disappointing Swift twice, 
presented him to the living of Laracor, near 
Trim, together with two other small livings, and 
the prebend of Dunlavin, in St. Patrick's. Stella 
and her friend Rebecca Dingley soon migrated 
to Ireland, where Swift saw the foniicr fre- 
quently, but always in the presence of a third 
person. In 1701 he graduated d.d. at Dublin, 
and in 1704 he published anonymously The Tale 
of a Tubf which had been written in 1690; to 
it was appended The BaiUe of the Books* In 

1708 appeared, among other things, an attack 
upon astrology under the title of Predictions for 
the Year 1708, by Isaac Bickerstqff, Esq., and in 

1709 A Project for the Advancement of Heligiott, 
dedicated to L^y Berkeley, the only work to 
which he ever put his name. In 1710 he was in 
London, being engaged by the Irish prelacy to 
obtain a remission of the first-fruits and twen- 
tieths, payable by the Irish clcigy to the Crown, 
and was introduced to Harley, afterwards Earl 
of Oxford, and to Secretary St. John, suImic- 
quently Lord Bolingbroke. Swift then openly 
joined the Tory party. He has been much 
blamed, especially by Whig writers, for his 
desertion of the Whigs, but to blame him is un- 
fair. Though a Whig in mattcra of State, he was 
always a Tory in Church matters; and in his eyes 
temporal considerations were always outweighed 
by spiritual. He wrote many political tracts, of 
which two of the most im|K)rtant were The 
Conduct of the Allies (1711) and The Barrier 
Treaty (1712), which were invaluable to the Tory 
party, preparing the mind of the country for 
the peace which the ministers were then anxious 
to bring about. For his party services Swift 
desired an English bishopric; but The Tale of a 
Tub was a fatal obstacle, and the only prefer- 
ment he obtained from his ministerial fnends was 
the Irish deanery of St. Patrick's, to which he 
was presented in 1718. The quarrels between 
Oxford and Bolingbroke, whom he vainly 
attempted to reconcile, and the death of the 
queen, which soon followed, put an end to his 
prospects, and condemned him to unwilling 
residence for life in a country which he disliked, 
and which was at much a place of exile for him 
as Tomi was for Ovid. According to some of 
his biqgrapbeis, Swift was privately married to 


Stella in 1716; others strongly deny this allega- 
tion. Whether there was or was not a formal 
ceremony scarcely whitens or blackens Swift's 
conduct, which is in either case inexplicable. 
In 1712 he had become acquainted in London 
with Hester Vanhomrigh ('Vanessa'), then a 
woman of twenty-two, interested in books. He 
guided her reading for some time, and she fell 
violently in love with him. She made no disguise 
of her feelings, and followed him to Ireland; he 
gave her no encouragement, and endeavoured 
to arrange a suitable marriage for her, but it 
was of no avail. The true story of Swift, Stella, 
and Vanessa is probably less dramatic than 
many of the extant versions of it. It is clear 
that Swift was not in the condition 

Of Mscheath, between Lucy end Polly, 

Or Buridan’i mb. 

He merely esteemed Vanessa, but he felt for 
Stella all the affection which he was capable of 
feeling. The end of a painful situation came in 
1728, when Vanessa wrote a letter to Stella 
asking her if she was Swift's wife. Stella gave 
the letter to Swift, who rode off and flung it 
down upon Vanessa's tabic without spcal^g. 
Vanessa died within a few weeks. Meanwhile 
Swift had become the idol of the Irish people 
by the publication of his Proposal for the Vni~ 
versal Use of Irish Manufactures (1720), and of 
The Letters of M. B., Drapier (i.e. Draper) in 
1728. The Drapier' s Letters, as they are usually 
called, awoke in Ireland, for better and for 
worse, the donnant spirit of nationality. Stella 
died in 1728, and after her death Swift lived a 
more retired life, and became more and more 
misanthropic and morbid. He did not, however, 
relax his efforts to better the miserable condition 
of the Irish, and dedicated a third of his income 
to charity. His influence in Ireland was para- 
mount; when it was at its height, he got his 
servant to announce to some noisy star-gazers 
that the eclipse had been postponed by order of 
the Dean of St. Patrick's. The crowd, thinking 
him almost omnipotent, dispersed at once. His 
own mental eclipse he could not postpone. He 
became quite insane in 1742, and was with 
difficulty restrained from tearing out his eye. 
He grew at length quite tranquil, but sank into 
a state of idiocy which lasted for three years 
before it was ended by death. He bequeathed 
the bulk of his fortune to found a hospital for 
lunatics. 

Turning from Swift's life to his writings, it is 
possible to mention only his principal worlu and 
a few of his innumerable pamphlets. He was a 
titanic pamphleteer; but although all his writ- 
ings show ability of the highest kind, many are 
lacking in interest save to students of tht 
minutise of early eighteenth-century history and 
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politics. The Tale of a Tub is one of the best 
and most characteristic of Swift^s writings. It 
is a brilliant satire on Roman Catholics and 
Puritans, nor does it entirely spare Swift’s own 
Church, whose motto has ever been * medio 
tutissimus ibis ’. Many other subjects are 
satirized besides the Churches; critics and bad 
writers come in for their share of sarcasm. 
The Battle of the Books, a by-product of the 
Bentley-Boyle controversy, is a slighter piece, 
but its considerable merits are not lessened by 
the fact that Swift was on the wrong side. It 
is the source of the phrase * sweetness and 
light Gulliver's Travels (1726) is by far the 
most famous of all Swift’s works, and is one of 
the greatest books in the English language. Its 
satire becomes more scathing towards the end, 
the last book being the most powerful indict- 
ment of humanity ever penned. Gulliver's Travels 
is one of the most original of books. Its debt to 
Lucian and Rabelais is of the slightest. Dr. 
Johnson’s criticism upon it that when once 
you have thought of big men and little men, 
it is very easy to do all the rest ” is one of the 
worst utterances of that great critic, who was 
ever more at home with talent than with genius. 
By a curious piece of irony, this most bitter of 
satires has become a nursery classic. To make 
an Ausonian cento from Juvenal’s Satires: 

Ut pueris pUceat ficit indignatio librum. 

A Complete Collection of Genteel and Ingenious 
Conversalian satirizes the rudeness of would-be 
smart society. Directions to Servants is a good 
piece of irony, and shows how keen an eye 
Swift had for details, especially when disagree- 
able. An ArgumerU against abolishing Christianity 
is a brilliantly ironical pamphlet; A Letter to a 
Young Gentleman, lately entered into Holy Orders 
throws considerable light on Swift’s religious 
opinions. The Drapier's Letters, already men- 
tioned, is a collection of powerful pieces of special 
pleading. The pamphlet usually called, for sake 
of convenience, A Modest Proposal, is perhaps 
the most ironic^ of all ironical writings. Swift’s 
poems have merit, but not poetic merit. Cadenus 
and Vanessa and some of the poems addressed 
to Stella are among the most interesting. On 
Poetry: a Rhapsody is a very powerful piece; 
and On the Death of Dr, Swift is a witty and at 
the same time pathetic poem. Of 1^ other 
works the Journal to Stella is the most important. 
It gives us an intimate account of Swift’s life, 
and is besides an historical document of the 
greatest value. There are three striking charac- 
teristics of Swift’s writing. He was highly original, 
owi^ little to any of his predecessors. He was 
indifferent to fame, publishing only one of the 
leart of his works in his own name. His wisdom, 
which was great, was always practical; although 


so ardent a Churchman, he was always one of 
the children of this world. As regards style, his 
writing is wellnigh perfect. It is clear, precise 
and exact, and absolutely free from rhetorical 
devices. Swift has been blamed for being too 
much a misanthrope; but it would be just as fsdr 
to blame him for burning insane. Thackeray 
very justly said of him: **An immense genius; 
an awful downfall and ruin! So great a man he 
seems to me, that thinking of him is like think- 
ing of an empire falling.” — ^Biblioohafhy: Sir 
Leslie Stephen, Jonathan Swift (English Men of 
Letters Series); J. Churton Collins, Jonathan 
Swift: a Biographical and Critical Study; H. 
Paul, Men and Letters; Sir Walter Scott, Me- 
moirs of Jonathan Swift; Sir Henry Craik, Life of 
Jonathan Swift; W. M. Thackeray, English 
Humorists of the Eighteenth Century; J. Forster, 
Life of Jonathan Swift (incomplete — down to 
1711 only). 

Swift, the Hirundo apus of Linneus and 
Cypailus apus of modern ornithologists, fkmily 
Cypselidse. Though swifts are like swallows in 
many respects, their structure is almost entirely 
different, and they are now grouped with the 
humming-birds in a sub-order (Cypseli) of the 
Coraciiformes. The swift has all four toes 
directed forwards; it is larger than the swallow; 
its flight is more rapid and steady; and its scream 
is very different from the twittering of the swal- 
low. It has the greatest powers of flight of any 
bird that visits Britain. Its weight is most dis- 
proportionately small to its extent of wing, the 
former being scarcely an ounce, the latter 18 
inches, the length of the body being about 8 
inches. Its colour is a sombre or sooty black, a 
whitish patch appearing beneath the chin. It 
builds in holes in the roofr of houses, in towers, 
or in hollow trees. It leaves Britain in August, 
having arrived from Africa early in May. The 
alpine swift (C. mHba), a larger species, ^th the 
lower parts dusky white, has its home in the 
mountainous parts of Central and Southern 
Europe. A common North American swift is 
the so-called chimney swallow (ChcetUra pelagica), 
which builds its nest in chimneys (see Swallow). 
The swifts or swiftlets of the genus Collocalia, 
which inhabit chiefly the islands of the Indian 
Ocean from the north of Madagascar eastwards, 
construct the edible birds’-nests which are used 
by Chinese epicures in the making of soup. 

SwlUy, Lough, an inlet of the Atlantic in the 
north of Ireland, which penetrates the county 
of Donegal for about 25 miles. It is a flne expanse 
of great depth, with an average width of 8 miles. 

Swimming. The art of swimming and water- 
manship is one of the few things that cannot be 
taught by correspondence. While it is easy to 
learn to swim, those who learn young have the 
advantage of youthftil confidence and ambition 
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to itimulate their efforts during the somewhat 
tedious period of fisilure, and self-oonfldence is 
one of the great secrets of watermanship. The 
struggles of a non-swimmer in deep water are 
fidrly prolonged, and this alone affords so much 
evidence of man’s gift of buo3rancy in water, 
that it may fairly be assumed that had man 
nothing of the so-called power of reasoning, he 


water, he would at least possess an equal chance 
with the most accomplished expert in natation, 
either of rescue or of attaining some safety- 
point unaided. For swimming, the ftmdamental 
principle is man’s ability to float on or near the 
surflEuse of water, and all systems of propulsion 
have this as a necessaiy basis. In learning, the 
writer does not favour the system of belts in 
public baths, except in the case of 
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very nervous children, as these do 
not inspire confidence in the ability 
of the learner personally to swim un- 
aided, and progress is retarded at the 
very period when the greatest strides 
are necessary. More than that, to 
many ladies who take up swimming as 
a tonic-exercise and a body-beautifler 
the belt will not impart anything 
but increased ungainliness, which may 
prove hard to eradicate. Sea-water 
swimming is preferable for learners, 
as, on account of its density, it offers 
greater support to the swimmer, and 
in a pond or bath danger is reduced 
to a minimum. The company of good 
swimmers and an imitation of their 
methods is very helpful. 

The Strokee: Breaet , — ^Thls Is a very 
useful stroke, and the one that should 
be acquired first. In life-saving it is 
widely used, and it possesses certain 
advantages over all other strokes that 
make it one of the best for everyday 
use. Vision ahead is clear. Leg and 
arm movements, positive (propulsive) 
and negative (recovery), are not syn- 
chronous, although nine - tenths of 
swimmers perform them as such. The 
positive arm movement should be 
complete as the movement of the 
legs is begun, and during recovery 
the muscles both of arms and lugs 
should be allowed completely to relax. 
It should be remembered that the art 
of swimming is not a case-hardened 
method; all strokes may be improved, 
as may style also, to suit the indi- 
viduaL A movement of the arms 


would no more drown in deep water (excepting 
possibly through fatigue) than does the average 
beast (horse, cow, dog, sheep, goat, Ac.) which 
has never learned to swim, but has the instinctive 
gift of floating and propelling itself into safety 
hi time of need. Even the cat, which by popular 
tradition has a most profound abhorrence of 
water In anything but milk, possesses this in- 
stinct; and were a human non-swimmer in the 
fooe of death to rely tspon his natural buoyancy, 
and to keqp his hands and arms benealh tte 


vertically downwards, and recovery 
backwards in alignment with the body, is now 
favoured by some specialists, and can be recom- 
mended for ease and increased style. Badt^ 
A good championriiip stroke. Back CroBbL^ 
An inversion of the rhythm and movement of the 
crawl stroke. Back-stroke swimming has been 
revolutionized by its adoption, and it has been 
the means of creating new speed standards for 
back swimming. It is, however, a stroke tbit 
really most be teamed young, say between ten 
and fifteen years. Crnmf. — This is quite good up to 
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about 150 yards, and is much favoured for cham- 
pionship use in the United States. Trudgeon * — 
This is properly Trudgen — after the first Euro- 
pean user. It is a double over-arm stroke which 
is much favoured in Great Britain for champion- 
ship work. Trudgeon Crawl, — compound stroke 
favoured by J. G. Hatfield (cf. Swimming and 
Swimming Strokes, where there are elaborate 
illustrations). These are among the most impor- 
tant, but it must be admitted that they are 
indescribable either verbally or on paper. No 
two swimmers have identical strokes; they 
modify each known stroke to suit their individual 
requirements in speed, comfort, style, and staying- 
power, and a learner, having duly studied any 
one of the swimming strokes, must then suit 
himself as to how he performs it. 

Style, — Three great factors combine to make 
a good swimmer, and of these comfort is perhaps 
the chief; the others arc style and staying- power. 
Speed is purely a secondary consideration, and 
cannot be attempted until the other three are 
present in perfection. Comfort may be attained 
on a ‘ system ’, and, passing over emergency ail- 
ments such as cramp, there remains only one 
major source from which it is possible to expect 
discomfort, and that source is the lungs. Without 
proper systematic comfortable breathing there 
can be neither style, speed, nor anything else. 
It is perhaps in this matter that most un- 
instructed amateurs, especially among youths, 
go most sadly astray, and perform the operation 
of breathing after the manner of a blown beast, 
perpetually short-winded and gasping for breath. 
In certain swimming strokes, such as the crawl, 
the head is carried under water for short periods, 
and it must therefore be within the power of 
the swimmer to breathe, not between strokes, but 
only after the completion of a cycle of two or 
more. This should be studied fi'om the outset, 
after the essential leg-action has been perfected. 
Generally, in modern free-style strokes, breathing 
is effected by flicking the head to the side during 
the recovery of the top arm; air is taken in 
through the mouth and expelled through the 
nostrils during the cycle of strokes that follows. 
However, in leisurely swims of middle and long 
distance, one breath to a stroke-cycle may have 
some advantages, although it has none whatever 
at racing pace. Style comes by practice, and 
especially by practice in the correct timing of 
strokes. For comfort in breathing, style is neces- 
sary. Staying-power is dependent upon physical 
development and lung capacity, but can be 
improved also by practice. However, if the 
stamina is not there and cannot be acquired 
by the individual, long-distance swhnming is 
almost an impossibility, although in the iriain 
dependent upon the capacity of the 
used in the fiivourite stroke. 


Competition Swimming, — ^The distances to be 
swum may be stated as long, middle, and short. 
Short-distance swimming is a purely * sprint * 
performance, and is much favoured in baths 
and ponds. In training for this the object is 
primarily speed, and this must be attained with 
the least possible effort, so that style, breathing, 
and all the rest become as one, and are mutually 
indispensable. For a distance of 100 yards, a 
distance about one-sixth or so more should be 
aimed at, so that the necessary speed may be 
maintained throughout the 100 yards, and a 
little reserve hidden away for the most important 
stretch in sprint-work — the last 10 yards. 100 
yards and 100 metres are not one and the same 
thing. Middle and long distances resolve into 
contests of stamina plus speed. In such races at 
sea it is sometimes amusing to watch competitors 
who, head down, wander frequently from their 
course. Such competitors are usually baths- 
trained men who are accustomed to the long, 
coloured bottom- and side-lines of baths (Scot- 
land, America generally, and England in parts), 
which enable them to steer a direct course. The 
moral is obvious. Again, in deep sea the resting 
of muscles may be more complete than in fr^h- 
water swimming, on account of the greater 
density. During training all hardening of the 
muscles is to be avoided; they must be soft 
and supple, and cycling, &c., is therefore banned. 
Once the weaknesses of the individual are brought 
to notice by a stiff swimming-test, concentration 
may be made to eliminate them; practice, walk- 
ing, and Swedish exercises will do the rest. 
Tobacco and alcohol are of necessity taboo. 
Practice should especially be devoted to the 
energizing of positive strokes and complete 
relaxation and rest in the negative or prepara- 
tory-return movements. 

Swimming - bladder, Air - bladder, or 
Sound (of fishes), the names applied to a sac 
or bladder-like structure found in most, but not 
in all fishes, the chief office of which appears 
to consist in altering the specific gravity of the 
fish, and thus enabling it to rise or sink at will 
in the surrounding water. It has a homology 
or structural correspondence with the lungs of 
higher forms than fishes; but it has no analogy 
or functional correspondence with the lungs or 
breathing oigans, save in the peculiar Dipnoi 
(q.v.) or mud-fishes, in which the air-bladder 
bmmes cellular in structure, and otherwise 
assumes a lung-like structure and function. In 
its simplest condition it exists as a closed sac 
lying beneath the spine, and containing air or 
gases of different kinds. By the muscular com- 
pression of its walls the density of the contained 
gas is altered, and the specific gravity of the fish 
affected accordingly so as to change its position 
in the water. Inmost sea-fishes the gas which the 
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swimming-bladder contains is oxygen, that in the 
air-sac of freshwater fishes being mostly nitrogen. 
Such fishes as the fiat-fishes, represented by the 
flounders, soles, &c., have no swimming-bladder 
developed, and it may be absent in other forms, 
such as sharks, rays, lampreys, Ac. 

Swinburne, Algernon Charles, English poet 
and critic, was bom in 1887, and died in 1909. 
He was educated at Eton, and at Balliol College, 
Oxford, where he did not graduate, though he 
took a second class in classical moderations, and 
won the Taylorian prize. In 1860 he published 
two tragedies. The Queen Mother and Rosamond, 
He visited Italy and made the acquaintance of 
Walter Savage Landor. In 1865 he published 
AtaUmia in Calydont considered by many his 
best work, and, even to lovers of Shelley and 
Keats, a revelation of the possibilities of English. 
Poems and BaUads (1866) attained notoriety as 
well as fame, some of the poems being considered 
improper. Chasielard (1865) was part of a Mary 
Queen of Scots trilogy, of which the other parts 
were BothweU (1874) and Mary Stuart (1881). 
Swinbume*8 other poetical works include: A 
Song of Italy (1867); Songs before Sunrise (1871); 
Tristram of Lyonesse (1882); A Century of 
Roundels (1883); Marino Faliero (1885); Astro- 
phel and other Poems (1894); The Tale of Balen 
(1896); and Rosamund^ Qidem of the Lombards 
(1899). Swinburne also wrote much literaiy' 
criticism, all of great interest and value. He 
delighted in Elizabethan literature, and wrote on 
Shakespeare. Jonson, Chapman, and some of 
their contemporaries; but he also wrote upon 
more recent authors, such as Blake, Charlotte 
Bront8, and his great idol Victor Hugo. For the 
last thirty years of his life Swinburne lived a 
life of great retirement with his friend Theodore 
Watts-Dunton (q.v.). From 1879 onwards deaf- 
ness made general society impossible for him. 
He died after an attack of influenza, followed by 
pneumonia. 

Swinburne takes a high place among English 
poets. As a craftsman he effec^ted in the technique 
of verse as notable a revolution as Palestrina 
brought about in music. He found English poetry 
fettered by iambic measures, and left it dancing 
gaily in dactylic and anapaestic metres. In fact 
he gave poetry its freedom, not the freedom of 
vers libre (which, it has been said, can no more 
be called free than sleeping in a ditch can be 
called free architectuie), but that which comes 
frem eager obedience to laws * whose service is 
perfect freedom*. His metrical ingenuity is 
unsurpassed. Even when using what might be 
called a toy form of verse like the rondeau, he 
can write great poetry. It is as if a master- 
musidan played the ocarina, and ** in his hand 
the thing became a trumpet; whence he blew 
soul-animating strains **• Swinbume*s poetry is 


not, as hostile critics alleged, sound without 
sense; but the sound is always closely connected 
with the sense, and sometimes predominates over 
it. Swinburne is always a sin^; he is never a 
preacher, a philosopher, or a pamphleteer. He 
derived much inspiration frt>m other poets, and 
3 ret remained highly original. He grew poetry 
in the garden of his mind; he did not manu- 
facture it by the machinery of his mental pro- 
cesses. As a critic he displayed genius rather 
than soundness, and is disliked by those who 
prefer infallibility to suggestiveness. His dicta 
illustrate the saying that ** Out of the same 
mouth proceedeth blessing and cursing **. As a 
man, Swinburne was a curious instance of one 
who developed with startling rapidity up to the 
age of twenty, and then remained fixed in his 
opinions and beliefs. Jonson has aptly described 
this type of man: ** They arc wits of good pro- 
mise at first, but there is an ingenistiiium; they 
stand still at sixteen, they get no higher **. — 
Bibuogbaphy: Paul dc HeuI, L'lEuvre de Stvin- 
bume; C. Watts-Dunton, Swinburne at Home; 
E. W. Gosse, The Life of Swinburne; J. Drink- 
water, Stoinbume: an Estimate; P. E. Thomas, 
Algernon Charles Swinburne: a Critical Study, 
Swindling, or Cheating, in English criminal 
law, is the wilful imposition by a person for gain 
under pretence of fair dealing. The term includes 
all varieties of deception for gain against which 
people cannot guard by ordinary care, e.g. 
cheating at games, using false weights and 
measures, coining, obtaining money or goods 
by false pretences, falsification of accounts, per- 
sonation, forgery, Ac. Cheating at * cards, dice, 
tables, or other game *, whereby any sum of 
money or valuable thing is won from any person, 
is a misdemeanour. Every person who uses for 
trade a weight or measure which is not of the 
standard denomination, or which is false or 
unjust, is liable to a fine and, if fraud is involved, 
to imprisonment also. The offence of coining is 
punishable with penal servitude for life or 
imprisonment with or without hard labour. It 
includes counterfeiting, colouring, impairing, 
clipping, or filing current coin, and uttering, 
importing, or exporting counterfeit coin. To 
midce or sell medals resembling current coin is 
a misdemeanour. To obtain money or goods by 
false pretences, or to induce anyone by false 
pretences to execute a deed, or to sign or endorse 
valuable securities, is likewise a misdemeanour. 
This offence has been committed if the party 
who was induced to part with his money or 
goods or to sign or endorse his name did so in 
consequence of words or conduct wilfully de- 
signed to mislead and defraud him by reason 
of the frilsity of the words or conduct. The falsi- 
fication of accounts by a clerk, officer, or servant 
with intent to defraud is punishable with penal 
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servitude. Personation, i.e. the pretence of being 
someone other than one’s self for the purpose 
of obtaining money, Ac,, is a crime of vaiying 
degree. To personate a seaman in order to 
receive his wages or allowances is punishable 
with penal servitude; to personate an army 
pensioner for the purpose of drawing his pension 
is punishable with two years* imprisonment: to 
personate an heir, executor, wife, or other 
relative in order to obtain any land, money, 
or other property is a felony punishable with 
penal servitude for life. Forgery is the making 
of a false document or of material alterations 
without authority, or counterfeiting a seal or 
die, and uttering it as genuine with ftaudulent 
intent. To forge any will, deed, bank-note, or 
official seal is a felony punishable with penal 
servitude for life. Less serious forgeries are 
punishable with penal servitude not exceeding 
fourteen years or imprisonment. Forgery is 
commonly thought to consist in the unautho- 
rized signing of another’s name, but to alter 
any part of a document though the signature 
is genuine, or to place any unauthorized writing 
over a genuine signature, with fraudulent intent, 
is also forgery. 

Swindon, a municipal borough, market town, 
and railway junction of Wiltshire, England. It 
consists of Old Swindon and New Swindon. Old 
Swindon, known in Domesday as Swindune, over- 
tops New Swindon, which originated in the 
establishment (1841) of the locomotive works 
of the Great Western Railway, which provide 
the chief local employment. Pop. (1921), 54,020. 

Swine Fever, or Swine Plague (known as 
hog cholera in America, where it has caused 
enormous losses), a specific contagious fever, 
generally rapid in its course, death ensuing in a 
very few days. To suppress the disease, all 
affected pigs must be killed, and if necessary 
those which have been in contact with them, and 
the carcasses and litter burned or deeply buried. 

Swine in Religions. The religious treatment 
of swine differed among the peoples of ancient 
Europe and Asia. Lucian in his De Dea Syria 
(chap, liv), writing of the Galli, says: “ They 
sacrifice bulls and cows alike and goats and 
sheep; pigs alone, which they abominate, are 
neither sacrificed nor eaten. Others look on 
swine without disgust, but as holy animals.” 
In Crete pork was tabo(^ because Zeus had been 
suckled by a sow. The Greeks associated the 
pig with the goddesses Demeter and Aphrodite. 
In ancient Egypt swine were kept to eat roots 
and worms on newly tilled land, and to tread 
in the grain. Pork was not eaten except onoe 
a year, when a pig was sacrificed to the moon 
and Osiris. Set, the slayer of Osiris, was identi- 
fied with the black demon-pig, and souls con- 
demned in the Judgment Hall of Osiris were 


transformed into black pigs. Owing to its con- 
nection with Set, the pig acquired an evil rq>u- 
tation. Pork was tabooed for two reasons: (1) 
because the pig was a form of the moth^ 
goddess, and (2) because it was a form of Set, 
the Egyptian de^. The Celts, like the Achieans, 
ate pork freely, but those who settled in Galatia 
came under the influence of the Attis cult and 
tabooed pork. A prejudice against pork still 
exists among the Christians of Northern Arcadia 
in Greece, and among sections of the Scottish 
Highlanders. Apparently the Celts who reached 
Scotland came under the influence of a cult 
which tabooed pork. There was formerly a 

* sow day * in Northern Scotland when pork was 
eaten, as it was at the Demeter festival in Greece, 
and the Osirian and lunar festival in ancient 
Egypt. The god-boar, as well as the devil-pig, 
has been traced in Scotland. St. Kentigem (St. 
Mungo), Glasgow’s patron saint, followed a white 
boar, and had a monastery erected on the spot 
where it tore up the soil with its tusks. On the 
’ boar stone ’ at Inverness a wild boar is associated 
with a solar symbol. One of the Pictish tribes 
was called the ^ Ores ’ (young boars). Bronze 
images of boars were worn on armour by various 
British tribes. Tacitus tells that the Baltic 
amber traders of Celtic speech believed that the 
image of the boar, ’ the symbol of the mother- 
goddess ’ (apparently her son), protected war- 
riors in battle. Chj^ stamps on the devil-pig 
on the Ruthwell Cross, Dumfriesshire, and in 
Scottish Gaelic the devil is ’ the big black pig *. 

* Were-pigs ’, referred to as ^ man-pigs *, figure 
in Scottish and Irish Gaelic tales. The Jewish, 
Muslim, and Hindu prejudice against pork is 
believed to have been of Egyptian and Baby- 
lonian origin. Tammuz, the Babylonian god, 
was associated with the pig. Among the ancient 
Chinese clay images the god of death stamps on 
a pig. The Malay peoples connected the pig 
with the cowry, and, like the Po] 3 mesians, 
believed in ' were-pigs * and in the super- 
natural pigs from the Underworld. 

Swinemiknde (sve'n6-mfin-d6), a seaport and 
sea-bathing resort of Prussia, province of Pome- 
rania, on the Island of Usedom, at the mouth 
of the Swine, the outport for Stettin. The har- 
bour is one of the best on the Prussian Baltic 
coast. Pop. 18,914. 

Swing Bridge, a type of bridge which revolves 
horizontally on a vertical axis which is commonly 
at its centre, but is sometimes at the end or in 
an intermediate position in the length. It is one 
type of movable bridge, the other types being: 
the bascule bridge, which is raised in a vertic^ 
plane; the retraclable drawbridge, which is sup- 
ported on wheels on tracks on the shore, 
can be rolled out of position to permit the 
passage of traffic through the gap; lift bridges. 
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which may be raised to aflow passage beneath are usuaUy arranged to bieak under oU. When 
them; and transporter bridges, which are car- they control high-tension supplies, the actual 
riages slung ftom a high fixed structure. The switch is fitted at the back or below the switch- 
common swing bridge is supported on a pier at board in a brick chamber, the actual opening or 
the centre of the gap it crosses, and is turned closing being effected by the use of systems of 
on a circular track. It leaves a space at each levers, or by means of electrical relays. The 
side for the movement of traffic. Unequal contact areas of switches must be proportioned 
arms are sometimes used when the width of to the current to be broken, as overheating at 
the cutting is too small to permit the use of those places might make the switch inoperative 
a central pier; and sometimes double swing and be the cause of damage, 
bridges are installed to obtain the requisite Automatic switches or current-breakers serve 
clearance. The bearing may be upon the centre more than the same purpose as a hue, although 
or upon the rim; in the latter case a rim of the excess-current type performs similar fUno- 
conical steel bearers is used. The bridges are tions, but with greater certainty. Other t 3 rpes 
usually turned by steam-engine or electric motor are used to prevent the passage of current 
through a pinion and circular rack. When any back from the supply-system to a generator 
pier would be an obstruction, some t 3 rpe of when running light. They are also designed 
bascule bridge must be resorted to. See Bridge, to serve in the cause of safe working in many 

Swlnton, an urban district and town of Eng- other ways. In a supply-station all the switches 
land, in the West Riding of Yorkshire. It is on and instruments are brought to a switch-board 
industrial place, with pottery-works, glassworks, built up of separate panels for each machine 
ironworks, coal-mines. See, Pop. 18,900. and for each main cable or feeder. 

Swiss Guards, bodies of mercenary Swiss Swlthln, St., Bishop of Winchester from 
troops which, since Switzerland gained her inde- 852 to 802, and patron saint of Winchester 
pendence in the fifteenth century, have been Cathedral from the tenth to the sixteenth 
employed in many European countries as body- century. The popular knowledge of this saint's 
guards, and for duty about courts. The most name is due to the belief that if rain falls on 
famous are the French Swiss Guards oi^ganized the 15th of July (which is popularly known as 
in 1010, and annihilated in the defence of the St. Swithin's Day) it will rain for six weeks 
Tuileries, 10th Aug., 1702, whose heroism is after. Similar superstitions are connected in 
commemorated in Thorwaldsen's colossal Uon, various Continental countries with other saints* 
carved in the face of a rock at Lucerne. The days which occur in summer. 

French Swiss Guards were reoi^nized by Louis Switzerland (Ger. Schweiz; Fr. Suisse), a 
XVIII in 1815, and defeated and dispersed in federal republic of Central Europe, comprising 
the revolution of 1880. The Papal Guard (Guardia the following cantons: 

Svizzera) is another Swiss Guard, consisting of 
110 men and 10 officers of Swiss nationality. 

They form the Papal guard of honour. The 
privates are not aUowed to marry. 

Switches and Switch-gear. For the pur- 
pose of connecting and disconnecting the gener- 
ators to a supply system, and also the user's 
equipment to t^ distributing cables, conducting 
links which can be put into position in the 
dreuit and drawn away are essential. They 
range from the simple tumbler switch for operat- 
ing one or two lights to the heavy equipment 
used in power-stations. In every case the cer- 
tainty that complete rupture of the circuit takes 
place in opening is an essential requirement, 
and, in consequence, springs are much used to 
pull the switch-arm into a safe position at eveiy 
breaking of the circuit. The action must be 
performed suddenly, or ardng between the 
contacts and switch will ensue, accompanied 
by destruction of the metal. For motors working 
with electricity supply at dangerous pressures, the 
operating swi^ is oommooly endo^ in an iron 
Im, which is held dosed 1^ a catch whenever the 
switch Is on. Large switdies in supply-stations 
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The city of Bern is the federal capital; other 
towns are: Zhrich, Basel, Geneva, St. Gallen, 
Lausanne, Winterthur, Lucerne, La-Chaux-de- 
Fonds, Biel, Neuchhtel, Frcibui;g, and Schaff- 
hausen. These have all a population of over 
80,000, and are arranged in order of importance. 
Bern is fourth in population. 

Physiography, — Switzerland is the most moun- 
tainous country of Central Europe. It possesses 
a central plateau, flanked by the Jura and the 
Alps (q.v.), and fh)m a node on the St. Gotthard 
massif the drainage of the country is swept away 
to three different seas. The Rhine with the Aar, 
the Rhdne with the Arve, the Ticino (to the 
Po), and the Inn (to the Danube) are the chief 
rivers. Of the many lakes, Geneva is the largest, 
but, like Constance and Maggiore, it is only 
partly in Switzerland. Lakes entirely within 
the country include: Neuch&tel, Morat, Bienne, 
Thun and feeder, Scmpach, Baldegg, Zug, 
Ziirich, and Lucerne. All internal lakes belong 
to the Rhine basin. Climatically Switzerland 
has no standard, the altitude and other modi- 
fying factors (such as the lakes around the 
central plateau) giving rise to conditions pecu- 
liar to each particular place. See Alps, 

Production, — Few countries in Europe can 
boast of a more varied vegetation than Switzer- 
land, which may be divided by plant character- 
istics into seven regions. These are: (1) the 
vine, found up to 1700 or 1800 feet altitude; 
(2) the hilly or sub-montane region, of 2800 feet 
altitude, characterized by the luxuriance of its 
walnut trees, good crops of spelt, and excellent 
meadows; (8) the upper mountain region, which 
has its limit at 4000 feet altitude, and produces 
forest timber, especially beech, some barley and 
oats, and possesses fine pastures; (4) up to 5500 
feet altitude, the sub-alpine region, where no 
regular crops are raised, but pine and maple 
forests abound; (5) the lower-alpine region, up 
to 6500 feet altitude, an area of alpine pastures; 
(0) the upper-alpine region, with stunted growth 
of deciduous plants and the loss of seasonal 
variation; (7) the region of eternal snow. Agri- 
culture is limited, and home production is totally 
inadequate. Even the mineral wealth is very 
limited (marble, asphalt, and rock-salt mainly); 
but Switzerland has become a thriving industrial 
country by importing raw materials and con- 
verting the potential energy of her numerous 
streams into cheap hydro-electric power. Hard- 
wares are typically French, and are followed in 
the south-west (e.g. Geneva and Neuchfttel); tex- 
tiles are t 3 rpically German, and are followed in the 
north-east (e.g. Basel and Zilrich). Leather goods 
and chemicals are also product, but 86*5 per 
cent of all manufactures are textiles. Another im- 
portant industry is the utilization of surplus milk 
by conversion into Gruy^re cheese, chocolate, &c. 


*4 

Social CondUions: People. — Switzerland is an 
example of a state that is not a nation. In 
nineteen out of twenty-flve cantons German is 
the common language; French is confined to 
Freiburg, Vaud, Valais, Neuch&tel, and Geneva; 
and Italian to Ticino. Romansch, or Rhaetian, 
is spoken by some 40,000 people. Religion , — 
Religious liberty is assured, but Jesuits and 
such societies are banned, as is the foundation 
of new monastic houses or orders. The State 
may deal summarily with religious organizations 
that become dangerous to the common weal. 
57 per cent of the population are Protestant, and 
have a majority in twelve cantons; 41 per cent, 
with a majority in ten cantons (including 
Ticino, the Forest cantons, Valais, Lucerne, 
and Freiburg), are Roman Catholic. The Pro- 
testant Church is Calvinistic in doctrine, and is 
controlled by the magistrates of the cantons. 
Four bishops, who are immediately responsible 
to Rome, have spiritual headship over the 
Roman Catholics. Education, — Primary educa- 
tion is secular and compulsory throughout the 
confederation, but it is not centralized, and 
although rigidly enforced in the Protestant 
cantons, it is only nominal in those of Roman 
Catholic faith. There are seven universities, 
and a Polytechnic School at Ziirich. Currency^ 
dbc, — ^The monetary unit is the franc, divided 
into 10 batzen and 100 tappen (centimes). 
Normal exchange is 25*22| francs ~ £1 sterling. 
The metric system of weights and measures is 
the only legal system. 

Government, — The cantons of Switzerland are 
united together as a federal republic for mutual 
defence, but retain their individual sovereignty 
in all matters affecting cantonal administration. 
The legislative power of the confederation is 
vested in a Federal Assembly, and the executive 
power in a Federal Council. The Federal Assem- 
bly comprises a National Council (180 members, 
each representing 20,000 souls) and a State 
Council (44 members, two elected by each 
canton and remunerated by arrangement). The 
political divisions enumerated in the opening 
table come into play in the election of Senators, 
each subdivision sending a member to the State 
Council. The ftranchise is open to every citizen 
over twenty-one, and any voter except a clergy- 
man may become a Deputy. The referendum 
(q.v.) and initiative form part of the federal 
constitution and also of the constitutions of 
most of the cantons. The Federal Council 
consists of 7 members, elected for three years 
by the Federal Assembly, and they assume 
individual dtmrge of the seven administrative 
departments of the Republic. The president 
and vice-pieiMent of the Federal Council, 
elected for one year by the Federal Assembly, 
are the chief magistrates of the Republic. The 
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Federal Tribunal (14 membenit elected for six 
yean by the Federal Assembly) decides all 
intercantonal or cantonal*confederate disputes, 
and acts in general as a high court of appeal. 
It is divided into a civil and a criminal court. 
Defence , — Conscription to the national militia 
between twenty and forty-eight yean is com- 
pulsory, infantrymen serving twelve yean with 
the Auszug, eight Landwehr, and eight Land- 
sturm; cavalry have eleven yean Auszug and 
twelve Landwehr. There are six divisional 
districts; and a total of 200,000 fighting troops 
is estimated: 106 battalions with eight 8- 
squadron cavalry regiments and 12 squadrons 
of guides provide the striking arm. There is 
an air force. The infantry armament is the 
Swiss repeating rifle, and the artillery have the 
Krupp quick-firing gun (shielded), 7*5 cm. calibre. 

Cornmunications . — ^There are over 3000 milea of State 
railwaya in Switzerland , and the abundant aupply of cheap 
water-power has promoted an all-electric policy which is 
puraued whenever possible. One of the main Swiss lines 
runs along the Rh^e Valley as far as Br^ (see Syttems, 
Railway^ paragnph 6). From Brig there is an extension, 
via MUnster, aa far as Gletsch (29 nwes), the station for the 
Haali Thai and the Rh6ne glacier. The St. Gotthard trunk 
line runs to Bellinzona Uri), whence there is a feeder 
running up the Valle Mesolcina to Lostallo and Mesocco 
<20 mues). Further lines run via Giubiaaco (ai miles), 
whence Locarno (12 miles), Lumno (20 miles), and Luino 
(24 milea, on the east shore of Lake Maggiore) are served. 
Lausanne is a ccmsiderable railway centre on the north aide 
of the Lake of C^eva, whence lines radiate to Geneva. 
Freiburg and Bern, and Lyss (via Polezieux, Payeme, and 
Murten). Freiburg and Payeme are both served by the line 
to Yverdon on Lake Neuchitel. Basel to Lucerne (60 miles), 
via Olten (for Bern and Aarau), is important. Basel to Olten is 
25 miles; Olten to Aarau is 81 miles; and Olten to Bern is 
41 miles. From Aarau, Brugg (1 1| miles) may be reached, 
whence lines lead to Basel (36 miles), Zurich (30 miles, via 
Baden). Another line from Aarau is that running to Arth- 
Goldau (40 miles), via Lenzburg, along the valleys of 
the BUnz and Ixirze to Rotkreuz (29 miles, a junction for 
Lucerne); thence by the west shore of the Lake of Zug to 
Arth. 

History . — ^The oldest inhabitants mentioned in 
written history are the Helvetii (q.v.), who, 
between 58 b.c. and a.d. 10, were subjugated by 
the Romans. Before the fall of the Roman 
Empire in the West, Switzerland was occupied 
by the German confederation of the Alemanni; 
by the Burgundians and the Lombards; and by 
the year 584, under the successors of Clovis, it 
had become a portion of the Frankish Empire. 
Under the successors of Charlemagne it was 
divided between the Kingdom of France and 
the German Empire, but ultimately the whole 
country fell to Germany. For the most part, 
however, the dependence of Switzerland on 
Germany was merely nominal. The counts 
(originally local governors) conducted them- 
selves as princes, assumed the name of their 
castles, and compelled the ft«e inhabitants of 
their Gaus (districts) to acknowledge them as 
their lords. At the beginning of the thirteenth 
oentniy the three forest cantons of Uri, Schwyz, 
and Unterwalden were subject to the Counts of 
Hahsbuig, who, although they were properly 
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only Imperial bailiffs ( VHgte), yet regarded them- 
self as sovereign nfs. This claim the three 
cantons constantly reftised to admit, and eventu- 
ally (1291 ) leagued themselves together to oppose 
the usurpation of the House of Habsburg. Tra- 
dition says that on the night of 7th Nov., 1807, 
thirty-three representatives, with Ffirst of Uri 
and his son-in-law Tell, Stauffacher of Schwyz, 
and Arnold of Melchthal in l^nterwalden at 
their head, met at RUtli, a solitary spot on the 
Lake of Lucerne, swore to maintain their ancient 
independence, and projected a rising of these 
cantons for the let Jan., 1808. On the day 
fixed the rising took place, and the Austrian 
governors were deposed and exjtelled. But the 
events related of Tell are purely legendary. A 
few years later the three cantons were invaded 
by the Habsburgs; but the signal victory at 
the pass of Morgarten on the 15th of Nov., 
1815, secured their independence. The three 
united cantons were joined by the cities of 
Lucerne (1882) and Zurich (1851), the cantons 
of Glarus and Zug (1852), and the city of Bern 
(1858). Austria, which claimed jurisdiction over 
three of the newly added members, namely, the 
city of Lucerne and the cantons of Glarus and 
Zug, again invaded the territory of the con- 
federation, but was completely defeated at 
Sempach, where Arnold of Winkelried is said 
to have sacrificed his life for the sake of his 
fellow-countiy men (1880), and (1888) at N&fels. 
The canton of Appenzell joined the confedera- 
tion (1411), and Aargau was wrested ftt>m the 
Austrians (1415). The third war with Austria 
terminated in 1400. in favour of the confedera- 
tion, which obtained Thujgau, Austria being 
thus deprived of all its possessions in the regions 
over which Switzerland now extends. 

Struggle xcith Burgundy, 1474, at the 
instigation of Louis XI of France, the Swiss 
turned their arms against Charles of Burgundy, 
invading his country and defeating his army 
near H^ricourt. Charles, in revenge, invaded 
Switzerland, but the Swiss were again com- 
pletely victorious, and inflicted several defeats 
upon the Burgundians at Granson in Vaud and 
at Murten (Morat) in Freibuig (1476), and at 
Nancy (1477), where Charles was slain,. Frei- 
burg and Solotburn were admitted into the 
confederation (1481), and defensive alliances 
were concluded with neighbouring states. Their 
prosperity rose to such a height that all the 
adjacent courts, even Austria, sought their 
friendship and alliance. The last war with 
Austria broke out in 1408. The Swiss had 
a severe struggle, but, victors in six sanguinary 
battles, they were, by the Peace of Basel (1490), 
practically separated from the empire, a separa- 
tion to which formal and internatioaol sanction 
was given in 1048. After this war they had no 
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longer any enemy to fear, and their fhture wart 
were waged on behalf of foreign Powers. In 
1601 Basel and Schaffhausen, and in 1518 
Appenzell (which had long been an ally), were 
admitted into ftill federation. The number of 
cantons was thus brought up to thirteen, at 
which it remained till 1798. The town and the 
abbot of St. Gall and the town of Bienne had 
■eats and votes in the Diet without being in 
fhll federation; and there were besides six allies 
of the confederation not enjoying these privi- 
leges — the Grisons, Valais, Geneva, Neuch&tel, 
MQhlhausen, and the bishopric of Basel. In 
1510 France gave up to Switzerland the whole 
of the present canton of Ticino. 

The BtformaHon , — ^In 1518 the Reformation 
b^gan to make its way into Switzerland, chiefly 
tl^ugh the efforts of Zuinglius at Ziirich. 
Zuinglitts fell at Kappel (1581), but his work 
was carried on by Calvin at Geneva. The effect 
of the Reformation for long was to divide Swit- 
lerland into separate camps. Aristocracy and 
democracy, Protestantism and Catholicism, 
struggled for the superiority. Internal dis- 
sensions, religious and political, continued for 
nearly two hundred years. The last time the 
two great parties met in arms was at Will- 
meigen in 1712, when victory declared itself 
for the Protestants. The peri^ of tranquillity 
that followed was alike favourable to the pro- 
gress of commerce, agriculture, and manufac- 
tures, and to the arts and sciences. 

DemoeraHc Movement , — At the end of the 
eighteenth century the ferment of the French 
Revolution spread to Switzerland; and in 1798 
the ancient confederation was replaced by the 
Helvetic Republic, which lasted four years. 
In 1808 Napoleon I organized a new confedera- 
tion, composed of nineteen cantons, by the 
addition of Aargau, Grisons, St. GaU, Ticino, 
Thurgau, and Pays de Vaud. In 1815, by the 
compact of Zttrich, Neuchktel, Geneva, and 
Valkb were admitted into the confederacy, and 
the number of cantons was thus brought up to 
twenty-two. This confederacy was acknow- 
ledged by the Congress of Vienna (1815), which 
proclaimed the perpetual neutrality of Switzer- 
land, and the inviolability of its soil. In 1847 
a separatist league of seven Catholic cantons 
(the Sonderbund) had to be dissolved by force 
of arms, and next yens a new Federal consti- 
tution was introduce. During the commotions 
of 1848 Neuoh4tel set aside its monarchical form 
of government and adopted a republican one, 
and in 1857 it was put upon the same footing 
with the other cantons. Since that time the 
annals of Switzerland have little to record 
beyond the feet of constant moral and material 
progress. A revision of the Federal constitution 
was adopted after a protracted agitation on the 


19th of April, 1874, giving to the Federal authori- 
ties more power in matters relating to law, the 
army, the Church, and education. 

LiUratwre, — Switzerland, on account of the 
linguistic diversity of the country, has no 
national literature. The works of the eminent 
Swiss authors belong either to French or to 
German literature. Attempts, however, were 
made in the nineteenth centuiy to create a 
Romansch-Latin literature, the moat prominent 
poet being Anton Huonder. The characteristic 
trait of Swiss literature, whether employing as 
its vehicle of expression the French or the 
German language, is that of being, for the most 
part, Protestant. Conscience, reflection, and a 
sense of duty predominate over sentiment, 
imagination, and a sense of beauty. 

Before the Reformation Swiss authors wrote 
either in Latin or in German. Ballads, lieder, 
war songs, and historical chronicles have come 
down to us. Berthold Steinmar and Hans 
Hadlaub (1259-1825) are the most prominent 
among the Swiss minnesingers; Halbsutter 
wrote the Song ofSempach, whilst in the fifteenth 
century appeared the WhUe Book of Samen and 
the Tdlenlied, The Swiss reformers and humanists 
wrote either in Latin or in German. The Bernese 
Nicholas Manuel (1484-1580), the most remark- 
able poet of the Swiss Reformation, criticized in 
German the Pope and the Catholic clergy. The 
sixteenth centuiy produced the historians Jean 
Stumpf (1500-76) and iBgidius Tschudi (1505- 
72); the philologist and mathematician Sebas* 
tian Mfinster (1489-1652); and the bibliographer 
and zoologist Conrad Gesner (1510-65), author 
of Historia Animalium, During the eighteenth 
century a Swiss school of literature arose in 
German Switzerland with J. J. Bodmer (1698- 
1788) and J. J. Breitinger. They criticiz^ the 
views of Gottsched, broke with the traditional 
French classicism, and recommended the study 
of the English poets, as nearer akin to the 
national Swiss genius. The Bernese poet Albert 
von Haller (1708-77) preached a return to 
nature, whilst the phUosopher Iselin (1728-88) 
was a precursor of Herder. During this century 
Switzerland also produced the great mathe- 
maticians Euler (1740-1827) and the Bemoullis, 
and the educational reformer Pestalozzi. Among 
prominent German-Swiss authors of the nine- 
teenth century are: Albert Bitzius (1797-1854), 
known under the pseudonym of Jeremias Gott- 
helf, who described the rustic life of his native 
land; Gottfried Keller (1819-00), novelist and 
poet; and Conrad Ferdinand Meyer (1825-98), 
who chose andent Rome, the Middle Agqp, and 
the Renaissance as subjects for his aitistio 
compositions. Of more recent German-Swiss 
writm may be mentioned Ernest Zahn and 
Cari Spitteler (1845). 
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The French language has been employed in 
Switzerland since the thirteenth century, but it 
is only since the Reformation that* important 
literary works have been produced in French 
Switzerland. The first writers were preachers 
and theologians, such as Farel and Viret, the 
historian Bonivard, and the poet Blaise Hory. 
After the revocation of the Edict of Nantes, a 
number of cultured Frenchmen came to Switzer- 
land, and Louis Bourguet (1678-1754) founded 
the Mercure Suisse (1782), to which Ph. C« 
Bridel (1757-1845) contribute important articles. 
The latter also wrote PoMes Heloitiennes, In 
1790 the brothers Pictet founded the Bibliothique 
Britannique, which was succeeded by the Biblio- 
thique Universelle, Rudolf Tdpffer (1799-1846), 
author of NouveUes Genivaisea and Voyages en 
Zigzag, founded the Courier de Gentoe in 1841. 
The Journal de Genive appeared in 1826, and 
the Bsvue Suisse in 1888. To the same period 
belong the philosopher Bonstetten; the national 
poet A. Richard (1801-81); Petit-Senn (1792- 
1870); the moralist Henri Amiel (1821-81); the 
literary historian Alexandre Vinet (1797-1847); 
the poet Juste Olivier (1807-76); and Eugene 
Rambert (1880-86), author of Alpes Suiases, 
Among more recent French-Swiss authors are: 
Edouard Rod (1857-1910); Isabelle Kaiser; 
Philippe Monnier; and J. *V. Widmann (1842- 
1911), poet, dramatist, and novelist, author of 
La Patricienne and Esquisses Italiennes. — Cf. 

V. Rossel and H. E. Jenny, Hiatoire de la liU 
tirature Suisse. 

European War. — On the outbreak of the 
European War the chief aim of the nation 
was to preserve the independence and integrity 
of the country, but the Government had to face 
a difficult situation. The mobilization of the 
army necessitated excessive expenditure, and 
the maintenance of neutrality imposed heavy 
burdens. War loans had to be floated, and 
special war taxes were authorized by a referen- 
dum. Public services were put to a severe test, 
and steps had to be taken to avert an economic 
crisis. As the war continued, Switzerland ex- 
perienced considerable difficulty in maintaining 
her strict neutrality, as German intrigues and 
influence increased in the country and gained 
the sympathies of the German Swiss. Obliged 
to work and carry on trade with opposing 
belligerents, the Government frequently found 
itself in a very difficult position. Thus it 
had to reject a petition from the cantons of 
Geneva, Vaud, and Neuchktel urging the Federal 
Council to protest against the deportation of 
Belgians and Flench by the Germans. Suffering 
as country did from economic difficulties, it 
concluded an Economic Convention with Ger- 
many in Sept., 1916, by the terms of which 
Switawriand promised to suppty Germany with 
VoL. XI 
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cattle and cheese, and Germany to supply 
Switzerland with coal and coke. Switzerland 
also promised to stop exportation to the Entente 
Powers of ammunition and explosives in the 
making of which German material had been 
used. In 1917 Switzerland suffered severely 
from a scarcity of food supplies, and the Govern- 
ment protested against the new German sub- 
marine warfare, but it did not sever its relations 
with Germany. Humours also spread that Ger- 
many was about to invade the country, and the 
Federal Government at once took measures to 
place the country on her guard. Generally 
speaking, the sympathies of the Swiss nation 
during the European War were divided. The 
German-Swiss, constituting the migority, were 
on the side of Germany, whilst French and 
Italian cantons were in favour of the Entente 
Powers. As for the Swiss Government, it pur- 
sued a policy based on the fear of Germany and 
inspired by a belief in and expectation of Ger- 
many's final victory. In consequence of her 
central position, the country was, on the other 
hand, able to render considerable humanitarian 
services to all belligerents, facilitating the ex- 
change of disabled prisoners. Where it was a 
question of charity, Switzerland, French and 
German, was united. During the war the 
cx)untry also became a convenient meeting- 
place for peace conferences. Thus a Socialirt 
conference was held at Zimmerwald on 15th 
Sept., 1915, when a manifesto was issued to 
the European proletariat, and on 17th May, 
1917, another Socialist conference took place at 
Kienthal. 

Bibliography: F. C. Cameron, Swiixerkmd 
(Nations' Histories); Hug and Stead, Switzer- 
land; Grenfell Baker, The Model BepubUc; 
Leslie Stephen, The Playground of Europe; R. 
C. Brooks, Government and Politics of Switzerland; 
V. M. Crawford, Switzerland of To-Day, 

Sword, a weapon of such early and, till 
comparatively modem times, such general use 
as to supply a synonym for strife. It consists 
of two parts: the hilt or handle, and the blade, 
which may be either curved or straight, with 
or without a stabbing point, and having one 
or both its edges sharp. It is not easy clearly 
to differentiate the dagger from the sword, very 
short-bladed swords l^ing sometimes exceeded 
in length by long daggers; but the dagger is 
the weapon of ass a ssi n ation rather than of 
a legitimate and open fight. Even the veiy 
earliest swords were of metal, the term being 
hardly applicable to the flattened clubs of 
wood or stone in use in prehistoric times. The 
first swords were of copper, their form probably 
imitated from the NeoHthic daggers made of 
flint or bom. Bronze replaced copper about 
2000 B.C., iron gradually coming into use sevcisal 
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oenturies later. During; the bronze period the 
leaf-shaped blade was common; its length was 
from 16 to 80 inches. Specimens have been 
found in Ireland, also at Mycens. The Roman 
sword was straight and double-edged, the blade 
some 8 feet long; the Greeks, till about 400 b.c., 
employed a shorter and lighter weapon. The 
iron swords of the vikings were long, straight, 
broad-bladed, and of heavy weight, with hilts 
often richly decorated. Very little science was 
at first employed in the use of the sword, the 
overhand stab being common even with those 
of considerable length. Attack was long the 
only end in view, simultaneous defence by skilful 
use of the blade being a modern innovation. 
Cutting and hacking with the blade-wedges arc 
more simple, and consequently more 
general, than thrusting with the point; 
it was by attention to this latter method 
that the Roman invaders of Britain often 
routed the unsophisticated natives. Some 
defence against the opponent’s weapon 
was, however, afforded by the cross-guard 
or quillon, which, at first straight, later 
assumed a form in which the ends curved 
towards the blade. It may be noted that 
in the * unchanging East* the Asiatic 
never thrusts, but strikes with the curved 
scimitar, the edge of which is on the 
convex of the blade. The cutting power 
of the scimitar, though great, is counter- 
balanced by its feeble power of defence. 
Damascus was long famous for superior 
blades; Khor&s&n still produces weapons 
of fine quality. Toledo blades, with 
those produced by the Ferrara family 
of North Italy — Andrea especially (born 1555) 
—enjoyed a great repute. In later times the 
sabre, a heavy sword worn by dragoons, was 
used for both the cut and thrust. From 
the rapier developed the light, supple duelling- 
sword, of which the point alone came into play. 
The cutlass, brood and straight-edged, with a 
8-foot blade, was long the weapon of the British 
seaman, used in boarding ships. The Highland 
claymore (* great sword*), with a blade some 
40 inches long, had usually a globular pommel. 
The broadsword was a cutting weapon, while 
of the old two-handed sword some sp€K;imens 
survive. Basket-hilted swords had highly deco- 
rated hilts. In late years, in both France and 
Britain, there have been frequent changes in 
the shape and general style of army swords; 
but in the European War these onee so familiar 
weapons played but a small part. Officers led 
their men ‘ over the top * revolver in hand; 
while it was generally found more useful to arm 
even cavalry with the rifle. — ^Bibuoobaphy: Sir 
R. Burton*s unfinished Book of the Sword (1884); 
A* Hutton, Sword and the Centuries (1001 ). 


Sword-fish, a spiny-finned fish allied to the 
mackerel and represented by the common sword- 
fish (Xiphiaa gladius), the single known species 
constituting a special family (Xiphiidse). It 
occurs in the Mediterranean Sea and Atlantic 
Ocean, but may also be occasionally found 
round the coasts of Britain. It attains a length 
of from 12 to 15 or even 20 feet, the elongated 
upper jaw, or sword, forming three-tenths of its 
length. Its body is covered with minute scales. 
Its colour is a bluish-black above, and silvery 
white on the under parts. The ventral fins are 
wanting. It is fished for by the Neapolitan and 
Sicilian fishermen with the harpoon. Its flesh 
is very palatable and nutritious. It attacks 
other fishes, and often inflicts fatal wounds 
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Common Sword-fiKh (Xiphias gladius) above. Below, 
a Sail-fiah {HisUophorus gladius) 

with its powerful weapon; and there are fre- 
quent instanees in which the timbers of ships 
have been found to be perforated through and 
through by the sword-like jaw, which has been 
left sticking in the wood. 

Syb'aris, an ancient Greek city of Lower 
Italy, on the Gulf of Tarentum, founded by 
Aehu^ans and Treezenians al)out 720 b.c. It 
rapidly rose to an extraordinary degree of 
prosperity, and the inhabitants were in ancient 
times proverbial for their luxury and volup- 
tuousness. It was totally destroyed by the 
CrotonioiiB. who turned the waters of the River 
Crathis against it (510 B.c.). In 1870 and 1887 
excavations were undertaken by the Italian 
Government, and two necropolis^ were found. 

Sybel (z^"bl), Heinrich von, German historian, 
born 1817, died 1895. He studied at Berlin under 
Ranke, and became successively professor of 
history at Bonn, Marbuig, Munich, and Bonn 
again. In 1875 he became director of the Prus- 
sian State archives at Berlin, and member of the 
Academy of Sciences. He is best known in 
England by his History of the French Revolution* 
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Sycamore, a Earopean ipecies of maple {Acer 
pBeudopUiUtnus)^ a lai^ and well-known timber 
tree (called pUme in Scotland); also. In the 
w e stern parts of the United States, a name for 
the occidental plane or buttonwood. See MapU; 
PUme Tree. 

Sycamore, a tree of the genus Ficus, the F. 
Syeom&rus, or sycamore of Scripture, a kind of 
fig tree. It is very common in Palestine, Arabia, 
and Eg 3 rpt, growing thick and to a great height, 
and, though the grain is coarse, much used in 
building, and very durable. Its wide-spreading 
branches afford a gratefUl shade in those hot 
climates, and its fhiit, which is produced in 
clusters upon the trunk and the old limbs, is 
sweet and delicate. The name was at one time 
frequently written tycomore, 

Sycoaia is a chronic pustular eruption affect- 
ing the follicles of the hairs of the beard and 
moustache. The disease occurs in adult males, 
most usually among those who are shaved by 
barbers. Once the disease is established it is very 
resistant to treatment, and may persist for years. 

Sydenham, Thomas, English ph 3 rsician, bom 
1024, died 1680. He took the degree of Bachelor 
of Medicine at Oxford in 1648, commenced 
practice as a physician at Westminster, and 
applied himself with unusual keenness to obser- 
vation of the phenomena of disease. Febrile 
disorders and the gout attracted his especial 
notice. The Sydenham Society, which owes its 
name to him, has published an English trans- 
lation of his works, which were all written in 
Latin. 

Sydney, the capital of New South W'ales and 
the parent city of Australia, is picturesquely 
situated on the southern shore of Port Jackson, 
the shore-line being deeply indented by capa- 
cious bays or inlets which form harbours in 
themselves, and are lined with wharves, quays, 
and warehouses. Some of the older streets are 
narrow and crooked, bearing a striking re- 
semblance to those of an English town; but 
the more modem streets, such as George Street, 
Pitt Street, Market Street, King Street, and 
Hunter Street, rank high in order of architec- 
tural merit. The tramway system is extended 
to all parts of the suburbs, and water com- 
munication between the city and its trans- 
marine suburbs, Balmain, North Sydney, Green- 
wich, Ac., is maintained by steam -ferries. Among 
the most important public buildings are: the 
Government offices; tlie town hall, with a tower 
160 feet high, and a great hall with a huge 
organ; state Governor's house; the univeisity, 
•a Gothic building with a frontage of nearly 
400 feet, situated in a fine park; St. Andrew's 
(Episcopal) Cathedral; St. Mary's (Roman 
Catholic) Cathedral. The Botanical Gardens are 
the finest in the colonies (88 acres). Mexire Park, 
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600 acres; the Centennial Park, designed to 
commemorate the colony's centenary (1888), 
768 acres; and the race-course, 202 acres, are 
other c^n spaces. The entrance from the 
Pacific Ocean to Port Jackson, about 4 miles 
north-east of Sydney, is 1 mile in width, and 
is strongly fortified; the bay itself is about 10 
miles in length and 8 miles in average breadth; 
it is well sheltered, and has a depth of water 
sufficient to float the largest vessels. Besides 
wharves and quays there are dry-docks and 
other accomni^ation for shipping, and the 
trade of the port is very large. The principal 
exports are wool, tallow, hides, preserved meat, 
tin, copper, Ac.; the imports, grain, tea, coffee, 
sugar, wine and spirits, ironware and machinery, 
cotton and woollen goods, wearing apparel, 
frimiture, Ac. Sydney was founded in 1788, 
and was named in honour of Viscount Sydney, 
the Colonial Secretary. It was incorporated in 
1842. The discovery of gold in the colony (1861) 
gave an immense impetus to its progress. Pop. 
(1921), 897,060. 

Sydney, a city of Nova Scotia, Canada, in 
Cape Breton county, on Sydney Harbour, the 
terminus of the eastern division of the Canadian 
National and of the Sydney and Louisburg 
Railways, and served coastwise by steamers. 
It is a bunkering port for many ocean lines, 
and a great transport centre, with large iron 
and steel plant employing 4600 men, and as the 
centre of a great coal-field it has other consider- 
able manufacturing industries. Pop. 22,680. 

Sydney Mines, a town of Nova Scotia, 
Canada, in Cape Breton county, on Sydney 
Harbour; served by the National and Coal 
Company's Railways. Over 4800 men are 
employed in the local collieries and brirk-yards, 
the coal output being roughly 900,000 tons per 
annum. The Sydney coal-field lies along the 
seaboard, and embraces 1126 sq. miles. The 
coal is bituminous, and resembles that of Nor- 
thern England. Pop. 8400. 

Sy'enite, a rock composed of hornblende and 
orthoclase felspar with occasionally a little quartz. 
It was named from Aswan, in Upper Eg 3 rpt, the 
ancient Syene; but the rock of Auiwan is a true 
granite with abundant quartz. Syenite is a com- 
paratively rare rock, resembling granite. Biotite 
or even pyroxene occasionally takes the place of 
hornblende, and the syenites of Southern Norway 
are rich in nepheline (eleolite). Granite which 
contains hornblende is called ayeniiic graniie, and 
fine-grained syenite, containing laige crystals of 
felspar, is called eyenUe-porphyry, 

Syke, a market town of Hanover, Pnunia, 
the junction for Ho 3 ra on the Mfinster-Bremen 
(\da Osnabruck) line of the State railways.^ 
Pop. 2000. Hoya lies on the Weser, and is a 
Sytuna, tUuiway (Psngrapbs 8 and 13). 
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Junction for Eyitrup and Bucken. Pop. 2500. 

Syllatma Errorum, a document issued by 
P(^ Pius IX, 8ih Dec., 1804, which condemned 
eighty current doctrines of the age as heresies. 
The syllabus reasserts all the claims of the 
mediasval papacy. It provoked conflicts between 
the Papal and the civil power in Prussia, Austria, 
and Brazil. 

Sylloglam and Fallacies. SyllogUm, in 
logic (Gr. 8yn, together, and togos, thought), 
the joining together in thought of two proposi- 
tions. It is defined as * the act of thought by 
which from two given propositions we proceed 
to a third proposition, the truth of which neces- 
sarily follows from the truth of these given 
propositions *. The two first propositions arc 
called premiaea, and the last the conclusion. 
Thus Plants have not the power of locomotion; 
An oak ia a plant; therefore An oak has not 
the power of locomotion. These propositions are 
denominated the major premiae^ the minor pre- 
miae, and the conclusion. The three propositions 
of a syllogism are made up of three ideas or 
terms, and these terms are called the major, 
the minor, and the middle. The subject of the 
conclusion is called the minor term (oak); its 
predicate is the major term (the power of loco- 
motion); and the middle term is that which 
shows the connection between the major and 
minor term in the conclusion, or it is that with 
which the major and minor terms are respec- 
tively compared {plants). 

The rules of the syllogism are founded upon 
the Laws of Thought, namely, (1 ) The Law of 
Identity: Whatever ia, is, (2) The Law of 
Contradiction: Nothing can Itoth be and not be, 
(8) The Law of the Excluded Middle: Every- 
thing must either be or not be. These rules, which 
serve to inform us under what circumstances 
we can infer one proposition from two other 
propositions, are eight in number: 

1. In a syllogism there must be three, and 
only three, terms. 

2. Every syllogism must contain three, and 
only three, propositions. 

8. The middle term must be distributed once 
at least, and must not be ambiguous. 

4. Neither the minor term nor the major 
term must be distributed in the conclusion, if 
it is not distributed in one of the premises. 

5. Nothing can be inferred from negative 
premises. 

0. If one of the premises lx* negative, the 
conclusion must be negative; and also, one of 
the premises must be negativ'c, if we are to 
prove a negative conclusion. 

7. No conclusion can be drawn from two 
particular premises. 

8. A conclusion must be particular, if one of 
the premises be particular. 


Syllogisms are usually divided into categorical, 
hypoth^cal,on& disjunctive. They differ in yi^gure 
and in mood. The figure depends on the order of 
the terms in the premises, whilst the distinction 
of moods depends on the quantity or quality of 
the propositions, which are either universal, 
particular, affirmative, or negative in all pos- 
sible combinations. The quantity and qu^ity 
of propositions in logic are marked by arbitrary 
symbols, as A, E, I, O. Every assertion may te 
r^uced to one of four forms: the universal 
affirmative, denoted by A; the universal nega- 
tive, E; the particular affirmative, I; and the 
particular negative, O. Examples of these are: 
(A) AU men are liable to err; (E) No man is the 
exact counterpart of another; (I) Some men are 
wise; (O) Some men are not wise. As each of 
the three propositions of a syllogism may have 
any of the four forms A, E, 1, O, there are 4*, 
or 64 moods, but only 16 of these are valid, 
the rest failing in some respect to comply with 
the rules. About six centuries ago, mnemonic 
hexameter verses were invented to aid in re- 
membering the valid moods. The verses are as 
follows: 

Barbara, Cdarent, Darii, Ftriogue^ priori*: 

Cesare, Camestres.FestinoJBaroko. secunoae; 

Terti*. Darapti, iMamu, DatUi, Felapton, 

Sokardo, Ftriton, habet; Quart* inauper addit 

Bramantip, Camenes, Dtmaris Fesapo, Fmiton, 

Each name contains three vowels, indicating 
propositions forming a valid mood. Thus, 
Camestrea signifies the mood having A for the 
major premise, E for the minor premise, and 
E for the conclusion. 

Fallacies , — ^A fallacy is the incorrect perform- 
ance of the process of reasoning, leading to a 
wrong conclusion. It is thus a violation of a 
logical law. It is usual to classify fallacies into 
two groups: (1) logical faUaciea, occurring in 
the mere form of the statement, and for the 
discovery of which no knowledge of the subject- 
nmtter is necessary; (2) material fallacies, con- 
cerned with the subject-matter. 

Logical fallacies violate the syllogistic rules. 
Examples of logical fallacies are: (1) The 
Quaiemio Terminorum, or fallacy of four terms, 
violating the rule that a syllogism should have 
three, and only three, terms. (2) The fallacy of 
the undistributed middle, violating the syllogistic 
law that the middle term should be distributed 
once at least. (8) The fallacy of illicit process, 
violating the rule that no term must be dis- 
tributed in the conclusion which was not dis- 
tributed in one of the premises. ( 4 ) The fallacy 
of negative premises, violating the law that at 
least one of the premises must be affirmative. 
To the logical fallacies also belong the following: 
equivocation, amphibology (an ambiguous graro- 
xnatical structure producing misconceptiem), com- 
position, division, accent, and figure of speech. 
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Among material falladea the moat Important 
are: the ignoraHo ekneki^ or {fnefeoanl amduaion 
(the fiUlacy of irrelevant reasoning, and aiguing 
to the wrong point, the argument, sound in 
itself, being assumed to establish a conclusion 
which is not that actually proved); the peHtio 
principii, or begging the question, a fallacy 
which consists in taking the conclusion itself 
as one of the premises; and the JaUacy of many 
qucatioMt which combines two or three questions 
into one in such a manner that no true answer, 
either yea or no, can be given. — Bibliography: 
A. Sidgwick, FaUaciea; R. Adamson, Short 
Hiatory of Logic, 

Sylphs, the elemental spirits of the air in the 
system of Paracelsus. The sylphs, like the other 
elemental spirits, form the link between im- 
material and material beings. They have many 
human characteristics, are male and female, and 
are mortal, but have no soul, and consequently 
suffer annihilation after death. 

Sylt, an island in the North Sea, off the coast 
of Schleswig-Holstein, to which province of 
Prussia it belongs; area, 40 sq. miles. It con- 
sists largely of sand-dune country' and marsh 
land. The inhabitants are Frisians and (in the 
north) Danes, and arc laigely engaged in l^hing. 
The island is also a sea-bathing centre. l*op. 
5000. 

SyPveater I, Bishop of Rome (014-^*15), was 
represented at the Council of Nice, and is said 
to have held a council at Rome to condemn the 
errors of Arius and others. The story of his 
having baptized Constantine and received Rome 
and its temporalities as a donation is pure fiction. 
He is honoured as a saint. 

Sylvester II, Pope, was bom of an obscure 
family in Auvergne, named Gerbert, and at an 
early age entered the monastery of St. Gerard, 
in Aurillac. He travelled into Spain to hear the 
Arabian doctors, and became so distinguished 
that he was appointed by Hugh Capet preceptor 
to his son Robert. Otho III, emperor, who had 
also been his pupil, conferred upon him the 
archbishopric of l^venna in 998; and on the 
death of Gregory V, in 999, procured his election 
to the papacy. He maintained the power of the 
Church with a high hand, was a great promoter 
of learning, and composed a number of works, 
particularly on arithmetic and geometry. He 
filed in 1008. Among the vulgar he Iwd the 
reputation of being a magician. 

Sylvester, James Joseph, English mathe- 
matician, was bora in London of Jewish parents 
in 1814, and died in 1897. He was second 
wrangler in the mathematical tripos of 1887, 
and in the course of his career held many pro- 
ftesorships in England and the United States, 
finally succeeding Henry Smith, in 1888, as 
Savilian professor of geometry at Oxford. He 


ranks hardly behind Cayley among British pure 
mathematicians of the Victorian period. His 
researches related chiefly to finite, as contrasted 
with infinitesimal analysis, and be made brilliant 
and far-reaching discoveries in such theories as 
invariants and the partition of numbers. The 
Royal Society, of which be had been a Fellow 
from 1889, awarded him the Royal medal in 
1861, and the Copley medal in 1880. 

Sylvester, Joshua, Blngiish poet, bora in 1568, 
was a member of the company of merchant 
adventurers at Stade, Holland. He is known 
chiefly as the translator into English of the 
Divine Weeka and Works of the French Huguenot 
poet Du Bartas, a translation to which Milton 
owed something when writing Paradise Lost, 
Sylvester died at Middclburg, Holland, in 1618. 

Sylvia, a genus of perching birds, type of the 
sub-family Sylviine, or warblers, of the thrush 
family (Turdidar). Common British examples 
are: whitethroat (S, etnerea), blackcap (S, atri^ 
capilia), and garden warbler (&’. hortenaia). 

Sylviculture, or Silviculture, literally the 
culture of woods, deals with the growing and 
tending of forests until the products arc ready 
for utilization. Forests ore mainly grown for 
timber, but where monetary returns are oi 
small importance other considerations, such as 
natural beauty, influence on climate, shelter, 
and the like, play an ini|>ortant part. Cli- 
matology includes the atmosphere, climate, and 
soil of an area. Most trees thrive best in a moist 
atmosphere, provided the air is not stagnant. 
The demand on light varies considerably. There 
are the light-demanders (e.g. oak and Scots 
pine), insisting on plenty of light, and the 
shade-bearers (e.g. b^ch and spruce), that will 
flourish under varying degrees of shade. This 
question of light and shade is of very great 
importance in practical sylviculture. All trees 
like a fresh soil, where the natural drainage is 
good. Some species, such as alder and willow, 
do well in moist situations, while most of the 
conifers prefer drier ground. Wind is a very 
powerful factor in the succcssfril growth of 
trees. Species with deep tap-roots (e.g. oak and 
larch) suffer little from wind, while shallow- 
rooted trees (e.g. spruces) may be easily up- 
rooted. Care must also be taken when felling 
an area not to cut the trees in the direction of 
the prevailing wind. To avoid giving the wind 
an inlet, begin operations at the other side of 
the wood. 

Woods are either pure, i.e. of one species, or 
mixed, where more than one species is grown. 
Some species (e.g. beech, spruce, Douglas fir, Ac.) 
can thrive in pure woods owing to their shade- 
bearing qualHia. Where woods are to be mixed, 
the best method in practice Is that of growing 
the different trees in larger or smaller groups 
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aooording as the soil suits them. The first 
operation in planting is to fence against ground 
game. Draining may be necessary, and the 
surface vegetation, if of a coarse nature, should 
be cut or burnt. Woods may be established 
either artificially by sowing and planting, or 
naturally by natural regeneration. The com- 
monest method is by planting, and the plants 
must be strong, not too old, and with plenty 
of fibrous roots. Trees may be planted at any 
time from October to April, provided the 
weather conditions are suitable; and the young 
plants, if coming from a distance, should be 
carefully packed. There are two main methods 
of planting: (1) notching, or placing the plants 
under raised pieces of turf; and (2) putting 
the young trees in small pits, the latter being 
a more expensive but a better system. Natural 
regeneration of woods is their establishment by 
the fall of seed from adjacent mature woods, and 
though such a method may take several years, 
the resulting timber is often the finest. During 
the early life of a wood, gaps caused by failures 
have to be filled up, and the young plantations 
must be kept clean. Proper thinning of young 
woods is an essential operation of great diffi- 
culty. Thinnings should be light and frequent 
rather than seldom and hc»ivy, and towards the 
end of a wood's rotation thinnings may be 
heavier, so as to allow the best trees that remain 
frill scope for development. Rotations differ 
for the various species, and may vary from 
sixty to ninety years in the case of conifers, 
to nearly two hundred years for oak. No hard 
or fast rules can be laid down, however, as the 
commercial rotation will depend much on the 
natural factors and the market conditions. The 
trained forester knows firom experience when a 
forest is ripe for the axe, and realizes that delay 
in its utilization may mean deterioration of the 
crop, and economic loss. 

SylvlnCf miaeral potassium chloride, ciystalliz- 
ing like rock-salt in the cubic system, and occur- 
ring in beds associated with it. The mixed 
material is sold as an agricultural fertilizer 
under the trade name of sylvinite, which contains 
about 25 per cent of potassium chloride. Syl- 
vinite is the chief product of the potash-salt 
mines in Alsace. Beds of pure sylvine are 
unknown on a commercial scale. 

Symblo'ala, the intimate organic association 
of two kinds of organisms for mutual benefit. 
A lichen consists of an alga connected with a 
fringus; and certain nitrogen-fixing bacteria 
inhabit nodules on the roots of leguminous 
plants. 

Symbol, a sign by which one knows or infers 
a thing; an emblem. It is generally a definite 
visible figure intended to represent or stand for 
something else, as in the case of the common 


astronomical symbols, which are signs con- 
veniently represent!^ astronomical objects, 
phases of the moon, Ac., and astronomical 
terms. Some of these symbols are so ancient 
that we can find no satisfactory account of 
their origin. The symbols for the chief heavenly 
bodies are as follows: Sun 0, Mercury 
Venus 1^, Earth $ and 0, Moon Mars g, 

Jupiter y., Saturn Uranus j^, Neptune 4 |», 
Comet tf. Star )|c. The asteroids are repre- 
sented by a circle with a number, thus, 
Lunar phases*, 0 Moon in conjunction, or new*, 
> Moon in eastern quadrature, or first quarter*, 
O Moon in opposition, or full; ([ Moon in 
western quadrature, or last quarter. See Ecliptic, 
— Chemical symbols are merely the first letters 
of the names of the chemical elements; or, 
when the names of two or more elements begin 
with the same letter, two letters are used as 
the symbol, one of which is always the first 
letter of the name of the clement. Generally 
speaking, the letters comprising the s 3 nnbol are 
taken from the English name of the element; 
but in some instances, especially in the cases of 
metals which have been long known, the symbols 
are derived from the Latin names, as Fe (Lat. 
ferrum) for iron. See Chemistry, — Mathematical 
symb(^ are letters or characters used to denote 
numbers, frmetions, operations, and relations. 
Sometimes a letter is used for a definite number, 
as e, or tu; more usually, however, the use of a 
letter for a number indicates that the number is 
not restricted to have one special value. On the 
other hand, any one letter which occurs in an 
investigation must represent the same number 
throughout. Similarly, when a letter is used as 
a symbol for a function, it may stand either for 
one special function, or for any frmetion at all. 
The symbols F, 11, J, for example, are invariably 
understood to stand for the gamma, pi, and 
first Bessel Function respectively. Symbols 
other than letters, such as , x, -r-, Vt 

.•.» >» <, are also in general use as a kind 

of shorthand for common words or phrases. 

Symbolism, the representation of a thing, 
person, or idea by a conventional sign whi^ 
— ^invested with an inner meaning — ^recalls the 
idea, person, or thing in consequence of a process 
of analogy. The use of objects as sensuous 
emblems of spiritual acts has been widespread 
in religion, pagan as well as Christian. The 
Old Testament is frill of symbolism, and the 
early Christians, in consequence perhaps of 
persecutions, and anxiety not to attract atten- 
tion, introduced symbols into their religion. 
Thus Christ is represented as the lamb or by 
the letters alpha and omega. Symbolism is 
also important in primitive and Christian art. — 
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Cf. R. P* Knight, The SyniMicai Language of symphonies. Though numerically this was a 


Ancient Art and Mythology, 

Sjrmbolista, the name applied to a school of 
writers which sprang up in France in the latter 
half of the nineteenth century. The S 3 nnbolists 
used in poetry the details of the phenomenal 
world exclusively as symbols of that inner and 
spiritual reality which it was their aim to project 
in art. Concerned with general truth instead of 
actualities, they chose dreams and visions as 
their subjects, and suggested instead of naming. 
The Symbolist movement, which profoundly 
influenced French literature, was a reaction 
against the realism of the Parnassians (q.v.). 
The most noteworthy members of the Sym- 
bolist school were Paul Verlaine, St^phane 
Mallarmd, Henri de Hignier, and the Belgian 
poet Maeterlinck. — Cf. A. Symons, The Sym-- 
holist Movement in Literature, 

Sym'machua, Quintus Aurelius, Roman 
writer and orator, who flourished about a.d. 
840-402, held important public oflices under 
Theodosius the Great, and was a zealous 
champion of the pagan religion. We possess 
ten books of letters by him, which are of im- 
portance for the history of the time, and the 
fragments of nine orations. 

Sy^monds, Joan Addington, English man of 
letters, born 1840, died 1898. He was educated 
at Harrow and at Balliol College, Oxford. His 
great work is the Renaissance in Italy (1875-86). 
Among his other works are: Study of Dante; 
Studies of the Greek Poets; Sketches in Italy and 
Greece; Sketches and Studies in Italy; transla- 
tions of the Sonnets of Michelangelo and 
Campanella; Animi Figura, a collection of 
sonnets; Vagabunduli Libellua; Wine, Women, 
and Song; Essays; Life of Michelangelo, 

SympetalsB, the gamopetalous section of 
dicotyledonous plants in Engler's classifleation, 
corresponding to the Corolliflorse of Bentham 
and Hooker. 

Sym'phony. A symphony is the most im- 
portant form of instrumental composition, and 
might be described as a sonata for full orchestra, 
the symphony being in most cases of greater 
dimensions and altogether broader in its scope, 
in coiasonance with the larger musical means 
employed. As an instrumental form it dates 
from the latter half of the eighteenth century, 
the first representative examples coming from 
the pen of Haydn, who wrote in all a hundred 
and twenty-five S 3 rmphonies. Mozart wrote 
forty-one symphonies, of which the Jupiter 
and those perfect examples in £ flat and in 
G minor are the most famous. With the de- 
velopment of the art of composition, the labour 
involved in writing works of large dimensions 
became steadily more exacting, and this accounts 
for the fSoct that Beethoven wrote only nine 


small output, the works themselves are of out- 
standing importance, and mark a veiy great 
advance lioth as regards their form and their 
range of expression. While all of them are in 
the standard orchestral repertoire, the Eroica 
(No. 8); the fifth, in C minor; the Pastoral 
(No. 6); the seventh; and the ninth are the 
most fr^uently played. The C minor may 
fairly be regarded as the most universally popular 
symphony ever written. The ninth symphony is 
the longest and perhaps the greatest of all, 
embodying for all true Beethoven lovers the 
finest expression of liis * third period '. 

Another notable writer of symphonies was 
Schubert, whose Unfinished Symphony takes 
rank in popular favour with the fifth of Beet- 
hoven, and whose great symphony in C is almost 
equally popular. Schumann wrote four fine 
examples. Brahms also wrote four symphonies 
of great power and beauty, which are regarded 
os in the line of direct descent from those of 
Beethoven. The Tchaikovsky symphonies are 
less truly symphonic in their texture than the 
classical examples, but make a quick and wide 
appeal by virtue of their melodiousness, their 
almost sensational dramatic qualities, and theii' 
gorgeously coloured orchestration. 

A symphony generally consists of four move- 
ments, of which the first is almost invariably in 
sonata-form (q.v.), and the second of a slower 
and song-like character. The third movement 
was always a minuet and trio in the earlier 
examples, but later a scherzo (q.v.), while the 
last movement is generally fashioned on the 
plan of the first movement, though more freedom 
of form and of structure is frequently found. 
Thus the last movement of Brahms* fourth 
symphony is, broadly speaking, a series of 
variations on a ground bass. An exceptional 
form of last movement is found in Tchaikovsky's 
Symphonic Pathitique, which closes with a 
poignantly pessimirtic lament. A shorter or 
longer introduction frequently precedes some 
of the movements, especially the first and last; 
and in some more recent examples of the sym- 
phony a * motto * theme appears in the first 
movement, and reappears in some or all of the 
remaining movements. 

A symphonic poem may be defined as a 
symphony in one continuous movement, and 
free in form. Both symphonies and symphonic 
poems should be consistently built up by the 
development and interweaving of a limited 
number of principal themes; and the power to 
distinguish himself in writing in either form 
proves a composer to be an Inspired thinker 
and an expert craftsman. Symphonies are rare^ 
written nowadays. The latest example is the 
Colour Symphony of Arthur Bliss (1922). 
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Symptoftom'eter, a kind of barometer in 
which the weight of the air is indicated by the 
compression of gas in a tube, the lower part 
of the tube being filled with some oily fluid 
and the gas occupying the upper portion. By 
an auxiliary contrivance, allowance can be made 
for the temperature at the time of observation. 
The instrument is sensitive, but not very accu- 
rate. It was at one time a good deal used on 
board ship, but has been superseded by the 
aneroid barometer. 

Sympodlum, in botany, a false main axis, 
built up from the basal parts of branehes of 
successively higher order, as a twig of the 
lime, or the rhizome of Iris. See Branching. 

Ssma^ogue (from Gr. aynagogi, an assembly), 
the recognized place of public worship among 
the Jews. Its origin, it is supposed, belongs 
most probably to the date of the Babylonian 
captivity in the abeyance of temple worship. 
The synagogues were so constructed that the 
worshippers, as they entered and as they prayed, 
looked towards Jerusalem. At the extreme east 
end was the holy ark, containing copies of the 
Pentateuch', in front of this was the raised plat- 
form for the reader or preacher. The men sat 
on one side of the synagogue and the women on 
the other, a partition or 6 fret high dividing 
them. The chief seats, after which the scribes 
and Pharisees strove, were situated near the 
east end. The constitution of the synagogue 
was congregational, not priestly, and the oifice- 
bearers were not hereditary, but were chosen 
by the congregation. A college of elders, pre- 
sided over by one who was the ruler of the 
S3magogue, managed the affairs of the synagogue, 
and possessed the power of excommunication. 
The officiating minister was the chief reader of 
the prayers, the law, the prophets, &c. The 
modern synagogue differs little from the ancient. 
Instead of elders there is a committee of manage- 
ment; and the women are now provided with 
-'ats in a low latticed gallery. — The Qreat 
nagogue was an assembly or coimcil of 120 
bers said to have been founded and pre- 
over by Ezra after the return fttim the 
v. Their duties are supposed to have 
remodelling of the religious life of the 
1 the collecting and redacting of the 
^ of former times. — ^Bibuogbaphy: 
'ish Encyclopwdia; J. Abrahams, 
the Middle Ages. 

Motors* Alternating-current 
Me into two classifications, 
vnehronous, according to 
^ Asynchronous motors, 
iduction motor (q.v.) is 
a speed slightly lower 
o the periodicity of 
ly. On the other 


hand, those that work in step or phase with 
the supply current and have no slip are referred 
to as S 3 mcfaronous motors. There are many 
distinctive types of such motors, but the m ai n 
supply is usually applied to the stationary 
windings, instead of to the rotating part as 
in the common direct-current motor. By that 
arrangement good insulation is possible for the 
conductors carrying the high-pressure supply, 
and either no brush or collector gear is need^ 
for the rotor, or whatever is necessaiy has only 
to deal with low-pressure currents. 

The synchronous motor is simply an alternating- 
current generator reversed in’ its operation. The 
field coils are excited from a direct-current supply, 
or by rectified currents taken from the main 
alternating supply. When the rotatii^ system 
is brought up to the speed corresponding to the 
periodicity of the supply, it continues to run 
under that condition until the motor is shut 
down. The magnetic field set up in the primary 
or stationary coils is of a rotary character, and 
the conductors of the rotor create magnetic 
fields which * lock * with that of the stator 
coils, and thus the speed remains constant. 
Drastic actions, such as the very sudden imposi- 
tion of heavy loads, may pull the rotor out of 
synchronism, in which case it will slow down 
and stop, and the restarting must be done 
while the motor is only lightly loaded. The 
application of a series of short-circuited coils 
or amortisaeur windings to the rotor prevents 
hunting about the synchronous speed, reduces 
the possibilities of shut-downs, and also serves 
to permit the starting of the machine as an 
induction motor. Synchronous motors are very 
usefiil at points distant from the supply-station, 
as by over-exciting them the current of the 
system may be given a lead over the pressure, 
and thus correct the lagging actions caused by 
the use of induction motors or other appliances 
which have the same effect. 

There are alternating-current motors of types 
corresponding with the series and shunt motors 
used on a direct-current supply. Any continuous- 
current series motor may be connected to a 
single-phase alternating-current supply system, 
and will run on it. This useful a^on, due to 
the simultaneous reversal of the armature and 
field currents, makes it possible to construct 
motors which are universal machines. The 
repulsion motor corresponding to the shunt 
type of continuous-current working has no 
connection between the armature and field. 
The stationary windings induce currents in the 
rotor which act with the magnetic field caused 
by the fixed armature coils to set up a driving 
torque. On the rotor there is usually a com- 
mutator, with the brushes set opposite to each 
other and permanently short-circuited. At the 
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synchionous qieed the motor nins practically 
■parkleM, but at higher or lower values, whidi 
are possible, the commutation Is not always 
satislhctoiy. Better nmning conditions are 
obtainable with motors of the two main types 
combined than with the simple repulsion motor. 
In fact, the best characteristics of both types 
of motor are then obtained. 

Synchronous motors of large size are used in 
motor generators for the transformation of high- 
tension alternating currents into low-pressure 
direct currents for a supply system. In that 
case the machine can brought up to syn- 
chronous speed by running what is normdly 
the generator as a motor off the direct-current 
supply, and, when the correct speed is reached, 
connecting up the altemating-curTent side to 
the input system. This can o^y be done safely 
when the machine is running in proper phase 
relationship with the alternating-current supply, 
and instruments known as synchronizers are 
used for the purpose. The magnitude of the 
difference in phase between the supply and the 
machine is indicated by the intensity of illu- 
mination of an incandescent lamp. 

Syncopation. When modem music begtui at 
the end of the sixteenth century to establish 
itself upon the basis of folk-music, it received 
fW)m this popular source two qualities in par- 
ticular, harmony and accent. The latter was 
derived more directly fkom the folk-dances, 
and the regular recurrence of accent, which is 
a necessary feature of all dance music, was 
largely retained in the early works of the new 
instrumental composers. With the develop- 
ment of the craft of composition came the 
wish and the power to vary this regularity of 
the accents, and syncopation was introduced. 
Syncopation is a disturbing of the regular metrical 
accent by singing or playing an accented note 
before it is due, thus anticipating the accent by 
half a beat or more. This was not a new feature 
in music, as a study of folk-tunes will quickly 
demonstrate, but its use as a conscious device 
in composition only came gradually into favour. 
As a musical effect syncopation is very enjoy- 
able when kept within bounds, but the excessive 
use of it, as exemplified by ‘ rag ’ time, quickly 
destroys its charm, which is always in inverse 
proportion to its quantity. It is ftirther im- 
portant that the music should be so contrived 
as to introduce the element of syncopation 
without destroying in the mind of the listeners 
the sense of the regular accents ftom which the 
syncopation is a departure. Schumann, wlio 
hhbitually made very free use of the device in 
his compositions, was not always careful in this 
respect. An outstanding illustration Is fhmished 
by the last movement of his well-known piano 
ooncerto, where the second main theme is pre- 


sented as a regularly syncopated form of triple 
time, but sounds to any listener who does not 
know the score as an ordinary example of duple 
time. Schumann's partiality for syncopation 
was satirized by an adverse French critic, who, 
when the great composer died, suggested that 
perhaps the cause of death was syncope. 

Syncope is the name given to a condition 
produced by a temporary suspension of respira- 
tion and of the circulation. On account of the 
inadequate supply of blood to the brain it results 
in faintness, or even a complete loss of con- 
sciousness, BO that the patient collapses. It 
may occur in hemorrhage or some fonns of 
heart disease, and is liable to arise in all diseases 
or conditions which cause a very low blood- 
pressure. It is also seen as a result of mental 
shock or emotional disturbance, while in some 
people, with unstable vasomotor systems, a 
tendency to faint is always present. 

Syndic, an officer entrusted with the affairs 
of a city or other community; also, a person 
appointed to act in some particular affair in 
which he has a common interest with his con- 
stituents, as when he is one among several 
creditors of the same debtor. The name has 
been given in different countries to various 
municipal officers. The mayors of towns in 
Italy are called syndics. In the University of 
Cambridge the term is applied to members of 
special committees appointed for specific duties. 

Syndicalism (Fr. ayndteat, a trade union), a 
policy involving ownership of the means of pro- 
duction in each trade by a union of the workers 
in that trade. Since the French Syndicalists 
adopted (about 1902) a policy of direcl as opposed 
to parliamentary action, with the object of 
forcing the Government to accede to their 
wishes, the meaning of the word has become 
somewhat confused, and it is often applied to 
the advocates of political strikes rather than to 
those who wish to introduce a particular method 
of conducting industry. For a time the term 
Syndicaliat supplanted Socialiat as an indis- 
criminate term of abuse for people who were 
thought to be politically dangerous. Now it 
has given place in its turn to the word Bdaheviii, 
which has the great advantage of havii^ no 
proper meaning at all. Syndicalism, in its original 
sense, has a considerable following among the 
workers of France, where State socialism has 
never made much headway. It found a philo- 
sc^her in M. Georges Sorel, whose Hifieseiona 
sur la violence is devoted to the idealization of 
* proletarian violence * as a thing good in itself. 
The syndicalism of M. Sorel has probably more 
affinity, however, to the anarchism of Nietzsche 
and the Han vital of Bergson than to any con- 
scious aims of French trade unionists. The 
woid first came into general use in Great Britain 
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about 1912, when the coal strike was widely 
attributed to political agitators, and the fol- 
lowers of Tom Mann formed the Industrial 
Syndicalist Education League. Since that time 
the more moderate proposals of the Guild 
Socialiats (see Socialism) have laigely taken the 
place of syndicalism as a method of controlling 
industry advocated by intellectual leaders of 
the British Laboui movement, while the more 
extreme advocates of social revolution have 
been diverted by events in Russia from French 
syndicalism to Marxian socialism. To advocate 
that the means of production in each trade 
should be owned by a union of the workers 
in that trade is, to some extent, to return to 
the attitude of the early Socialists, such as 
Robert Owen and William Morris. Morris de- 
sired that everything made should be “a joy 
to the maker and the user He thought less 
of the material wealth of the worker than of 
his spiritual welfare. In this the Syndicalist is 
with him. He demands that the worker shall 
control the conditions under which he works, 
and shall take a conscious part in production, 
so that he may feel the satisfaction of creative 
work, and become something more than a mere 
cog in the machine. That there is something 
in this idea, and that the more thoughtful work- 
ing men and women care for * status * as well as 
for ‘ wages has been recognized in various ways 
during the last few years, and many devices 
are being tried for associating the worker with 
the direction of industry, Whitley Councils, i.e. 
joint industrial councils representing employers 
and employees (as advocated in the Report of 
the Whitley Committee to the Ministry of Re- 
construction), have been set up in many trades; 
while a definite experiment in syndicalism is 
being made by the Building Guilds of London 
and Manchester. 

The complete Syndicalist scheme for the 
control of industry presents many difficulties, 
of which the most ^ndamental is the danger 
that the interests of the community as a whole, 
and the consumer in particular, might be sacri- 
ficed in a struggle between powerfully organized 
self-governing industries. The methods attri- 
buted to the Syndicalists do not commend them- 
selves to law-abiding citizens. The general 
strike might be a powerful weapon for destruc- 
tion, but it is ill-adapted to the purpose of 
intr^ucing a better industrial order. In Great 
Britain some anxiety was felt during the years 
immediately after the European War lest the 
Triple Industrial Alliance between the coal- 
miners, railwaymen, and transport workers 
should facilitate a strike on a laige enough 
scale to paralyse economic life. The failure 
of the other members of the Alliance to support 
the miners in the coal dispute of 1021, however, 


led to the break up of the Alliance; and, for 
the present at any rate, the danger of an3rthing 
approaching a general strike appears to be 
remote. There still remains, however, a danger 
of a different order associated with syndicalism, 
though it has little connection with the original 
meaning of the term. The large scale on which 
the workers in some of the most vital national 
services are organized has many advantages 
from the standpoint of industrial efficiency, 
but it inevitably makes the nation as a whole 
a party to any dispute which may arise over 
the conditions of employment. A stoppage of 
the coal-mines or the railways instantly para- 
lyses the country, and the Government cannot 
therefore afford to remain an impartial spectator 
of such a conflict. The result is that the Govern- 
ment is practically bound to make itself respon- 
sible for the terms arranged between employers 
and employees in these great services; and, 
consequently, a dispute becomes automatically 
an attempt to bring pressure to bear upon tb; 
Government by inflicting inconvenience and 
suffering upon the community as a whole. 

S}mod (Gr. aynodoa, assembly), an ecclesi- 
astical assembly convened to consult on Church 
affairs. A synod may be diocesan, composed 
of a bishop and the clergy of his diocese; or 
provincial, of an archbishop and the bishops 
and clergy of his province; or national, of the 
whole clergy of a state under a Papal legate. 
The convocations of the English clergy are 
provincial synods (see Convocation), Synodc 
in the Presbyterian Church are courts of review 
standing between the presbyteries and the 
General Assembly, and embracing a certain 
number of associated presbyteries, the clergy 
and elders of which constitute the respective 
synods. See Assembly, General; Presbyterianism, 

Synodical Period, in astronomy, the period 
between two successive conjunctions or opposi- 
tions of two heavenly bodies. A synodical 
month is a lunation, being the period from one 
full moon to the next fUll moon, or from new 
moon to next new moon. Owing to the sun*s 
apparent eastward motion in the ecliptic, this 
is over two days longer than the sidereal month, 
or moon’s revolution period, and its average 
length is 29 days, 12 hours, 44 minutes, 2*87 
seconds. 

Ssmovial Membrane, the membrane lining 
the various joints or articulations of the higher 
animals, which secretes a peculiar fluid — ^the 
synovial fluid — for the due lubrication of the 
joint. The structure of the synovial membrane 
resembles that of the serous membranes. Its 
secretion is a thick viscid fluid somewhat re- 
sembling white of egg. Synovitis, inflammation 
of the membrane, with increased secretion of 
fluid, is common. See White^swelling, 
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Ssmtax* that part of grammar which treats 
of the manner of connecting words into regular 
sentences, or constructing sentences by the due 
arrangement of words or members in their 
mutual relations according to established usage. 

In every language there is some fundamental 
principle which pervades and regulates its whole 
construction, although it may occasionally admit 
of particular variations. In some languages the 
principle of juxtaposition prevails, and litfle 
diversity of arrangement is possible, as is the 
case in English, in which inflections are so few. 
The relations of the subject, the action, and the 
object are indicated by their respective positions. 

In other languages — inflected languages like 
Latin or Greek — ^these relations are indicated 
by the changes in the forms of the words, and 
the modes of arrangement are various. Still, in 
the structure and disposition of sentences and 
parts of sentences the logical relations of the 
thoughts must regulate the construction, even 
where it appears to be most arbitrary. 

Synthetic Chemicals, a term used for chemi- 
cals prepared from the elements, to distinguish 
them from those prepared from natural sources. 
Originally most of the chemical substances 
known were of plant or animal origin. Thus 
benzoic acid was obtained from gum benzoin, 
salicylic acid from oil of wintergreen, alizarin 
from the madder root, and indigo from the indigo 
plant. As chemical science advanced, the struc- 
ture of compounds came to be known, and 
knowledge of structure in many instances sug- 
gested methods of synthesis. The introduction 
of synthetic chemicals has revolutionized indus- 
trial chemistry, as the manufacturer is no longer 
dependent on the natural source for his supplies. 
For example, a few years ago it was observed 
that the Chile saltpetre beds were rapidly 
becoming exhausted, a serious matter for 
chemists, as these beds formed the natural 
source of nitric acid and the nitrates. Now, 
however, nitric acid and the nitrates can be 
prepared synthetically from the nitrogen of 
the air by Birkeland and Eyde's method, and 
large factories have been erected in Norway 
• and other countries for the production of syn- 
thetic nitrates and nitric acid. Ammonia can 
also be synthesized from its elements nitrogen 
and hydrogen by the method introduced by 
Haber, and ammonia and ammonium salts are 
thus prepared in considerable quantity syn- 
thetically. 

Dyes were all obtained at one time from plants 
and plant juices. The best-known of these 
natural dyes are alizarin, obtained from the 
madder root; and indigo, tern the indigo plant. 
These two dyes have been successfully synthe- 
sized, and now alhuuin is obtained from anthra- 
cene, and synthetic indigo has superseded natural 


indigo. The modem dyes, e.g. oso (fyes, sulphur 
dyest phthalein dyes, and aniline dyes, are all 
synthetic products. Drugs were formerly always 
obtained from vegetable and animal sources, but 
now many are prepared synthetically, e.g. phen- 
acetin, aspirin, s^ol, adrenaline, paraldehyde, 
and novocaine. Many antiseptics and preserva- 
tives, such as the phenols and salicylic acid, are 
synthetic chemicals; and rubber, originally ob- 
tained exclusively from the rubber plant, can 
now be synthesized from the substance isoprene. 
Sugars have been S 3 rnthesized from carbon 
dioxide and water, and sugar substitutes, such 
as saccharine, are also built up artificially. 
Many perfumes once obtained from flowers are 
now prepared chemically, e.g. heliotrope perfume 
from piperonal, and violet perfrime from ionone. 
Flavouring essences, such as pear oil and pine- 
apple oil, are obtained from synthetic esters. 

Syph'ills, a disease usually communicated by 
impure sexual connection. It is a contagious 
and hereditary venereal disease, characterized 
in its primary or local stage by chancres or 
ulcers on the genitals, succeeded by inguinal 
buboes. The indications of a secondary or con- 
stitutional affection arc ulcers in the throat, 
copper-colourcd eruptions on the skin, pains in 
the bones, nerves, &c. The name of this disease 
is traced to a poem written in Latin hexameters 
by the Italian Fracastoro, and published in 
1580. It is impossible to say when or where 
the disease originated, but it appears to have 
occurred in Europe and certain parts of Asia 
fh)m the earliest times, and has gradually 
spread over the whole globe. During the latter 
part of the fifteenth century it assumed an 
epidemic form, and spread throughout the whole 
of Europe. Schaudinn and Hoffmann, in 1005, 
described the parasite, Spirochceta pallida, to 
which the disease is due. Our own day has 
also seen a vast improvement in the treatment 
of syphilis in all its forms, due to the introduc- 
tion of an arsenic-containing drug by Ehrlich. 
Older remedies have not, however, b^n super- 
seded. 

Syra (ancient Syros), a rocky, barren Greek 
island of the Cyclades. Syra, or Hermoupolis 
(pop. 18,000), a seaport, is the capital. Area, 
30 sq. miles; pop. 85,000. 

Syr'acuse {Siracusa), a department of Italy, 
in the island-province of Sicily. Area, 1488 sq. 
miles; pop. 500,000. 

Syracuse (Siracusa), a seaport of Sicily, 
capital of the department of Syracuse, anciently 
capital of the island; served by rail from Catania. 
The ancient city was of a triangular form, 22 
miles in circuit, and consisted of four parts 
surrounded by ^tinct walls; the modern city 
is confined to the small island of Ortygia, and 
is only about 2\ miles in circuit. It has some 
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interesting remains. The cathedral partly con- 
4 dst 8 of an ancient Greek temple (perhaps of 
Pallas Athene). Syracuse was founded by a 
colony of C!!orinthians under Archias (784 b.c.)» 
and, according to Thucydides, possessed a greater 
population than Athens or any other Grecian 
city. Among the most famous of its ancient 
Greek rulers were Gelon, Dionysius the elder 
and the younger, and Iliero 1 and II. A besieging 
Athenian force was annihilated in 414 b.c.; it 
fell into the hands of the Romans (212 b.c.), 
and continued in their possession till the down- 
fall of their empire. In a.d. 878 it was destroyed 
by the Saracens, and the mainland portion of 
the city has never since been rebuilt. Oranges 
and lemons, earthenware, and drugs are now 
exported. Pop. 44,004. 

Syracuse, a city of New York, United States, 
the county scat of Onondaga county; served by 
the West Shore, New York Central, and Delaware 
Railways, and by Oswego and Erie Canals. 
Niagara Falls electric power is used by local 
factories, which produce clothing, foundry and 
machine-shop products, typewriters, &c. ^ttled 
in 1805, Syrac^use became a city in 1847. Pop. 
(1920), 171,717. 

Syr-Darya, or Jaxartes, a river of West 
Turkestan, rising on the * roof of the world * 
in the Thian-Shan, and discharging to the Sea 
of Aral after a course of 1700 miles; drainage 
area, 825,000 sq. miles. 

Syr 'la, a former province of Asiatic Turkey, 
now an independent state under the mandate 
of France; area, estimated at about 60,000 
sq. miles. There are four governments, viz. 
Damascus, Aleppo, Alaouite Territory, and the 
Great Lebanon. The coast has some low sandy 
tracts, but is in general, though not deeply 
indented, lofty and precipitous, and tlie coastal 
plain rises abruptly to the lofty Lebanon Range. 
The only good harbours are tliose of Beyrout 
and Alexandretta (Scanderoon). In Lebanon tlie 
mountains reach a height of about 10,000 feet. 
Between the two parallel ranges of Lebanon 
and Anti-Lebanon is the valley of Ca*le-Syria, 
whence the Orontes flows northwards, turning 
westwards at Antioch, and falling into tlie sea 
at the ancient Seleucia. Syria is primarily 
agricultural. The orchards of Damascus arc 
celebrated, and the olive tree and the vine are 
found in all parts. Other products include 
wheat (the chief cereal), sesame (for oil), tobacco 
(from Latakia, Beyrout, Damascus, and Aleppo), 
cotton, hemp, and sugar-cane. Minerals may 
exist in quantity, but the countiy has yet to 
be thoroughly prospected. Manufactures are 
negligible, but flour, oil, soap, wine, and silk 
thread are capable of development. The inhabi- 
tants, roughly estimated at about 8,000,000, are 
preponderatingly Arab, upholding mainly the 


Sunnite doctrine of Mahommedanism. Arabic, 
with local dialectic variations, is the usual 
language. Aleppo, Damascus, Beyrout (Beirut), 
Homs, Aintab, Latakia, Antioch, and Tripoli are 
the chief towns. Syria is served by 620 miles of 
the Hedjaz Railway, by 190 miles of the Bagdad 
Railway, and by a line traversing the oountiy 
from north to south, with feeders to various 
ports. 

Sjrria at an early period became part of the 
Assyrian Empire, and afterwards passed to the 
Persians, the Greeks, and the Romans. It 
formed part of the Byzantine Empire, but was 
taken by the Arabs in a.d. 686; by the Seljuk 
Turks in 1078; by the Crusaders, whose kingdom 
of Jerusalem lasted till 1208; by the Mamelukes, 
who united it with Egypt; and by the Ottoman 
Turks, who added it to their empire in 1517. 
The most important events in the modem 
history of S 3 rria are its conquest by Mehemet 
Ali of Egypt in 1888, and its restoration to 
Turkey in 1840 by the intervention of the 
Great Powers; the war between the Druses 
and Maronites which broke out in 1860, peace 
being restored in 1861 only by the active efforts 
of a French force sent out under sanction of 
Turkey and the western Powers; and the setting 
up of an independent state under the Treaty of 
Sdvres (10th Aug., 1920), a mandate being 
granted to France by the Supreme Council 
(San Remo, 25th April, 1920). 

Syriac Language and Literature. Syriac 
is the Aramaic dialect of Edessa and Western 
Mesopotamia, and thus one of the Semitic 
family of languages. It was a vernacular dia- 
lect in Syria during the early centuries of our 
era, but ceased to be spoken as a living language 
about the tenth century, being crowded out by 
that of the Arabian conquerors. A very mucli 
corrupted form of it, however, is still spoken by 
a few scattered tribes, and principally by the 
Nestorians of Kurdistan and Persia. Syriac 
literature had its rise in the first century A.D., 
and its literary seat was Edessa. The oldest 
work in the language still extant is the incom- 
plete translation of the Bible called the PeahUtu 
In addition to the Peshita Version, which was 
recognized as the authorized version by all the 
various sects of the Syrian Church, there is one 
made in the beginning of the seventh century 
by Paul of Tela, a Monophysite; this is based on 
the Hexaplar Greek Text, that is, the Septuagint 
with the corrections of Origen, and is of very 
great value for the criticism of the Septuagint, 
Another version, the S 3 rro-Philoxenian, made by 
Philoxenus, Bishop of Hierapolis (488--518), is 
partly in existence. The most learned represen- 
tative of the old orthodox Syrian Church is 
undoubtedly Ephraem Syrus, who flourished 
in the fourth century. — ^B ibuoobapby: A. J. 
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McLean, Orammar of (he Dialects of Vernacular 
Syriac; W. Wright, Hiehary of Syriac Literature, 

Syringe, an instrument consisting of a 
cylinder of metal or glass fitted with an air* 
tight piston, which can be moved backwards 
and forwards in the cylinder by hand. To use 
the simplest form of syringe, which has no 
valves, the piston is driven home in the cylinder, 
the nozzle inserted in the liquid, and the piston 
withdrawn. The liquid is thus forced into the 
cylinder by atmospheric pressure, and can be 
ejected as required by again pushing home the 
cylinder. In another form the cylinder and 
piston arc replaced by a length of rubber tubing, 
fitted with a valve at each end, and widening 
out into a spherical bulb at the middle. One 
valve, which opens inwards, is inserted in the 
liquid, the other valve, which opens outwards, 
being next the nozzle. By alternate compression 
and release of the bulb, the liquid is drawn into 
the tube; when it is sufficiently full, each com* 
pression expels liquid by the nozzle, and each 
release draws in a further supply. 

Systems, Railway. It is proposed here to 
enumerate some of the most important trans- 
continental lines and steamer connections, as a 
supplement to the railway data embodied in the 
geographical and other articles, which should be 
consulted where references to them are made in 
the text* Most of the great trunk lines depend 
for their general direction and their grades 
upon the topography of the country served. 

1. London-Paris, — ^There are four main routes, 
all of which are operated on the British side by 
the Southern Railway. 


seflles, a distance of 586 miles, (a) The line runs 
via Moret, Sens, Joigny, Tonnerre, Dijon (for 
Belfort, 117 miles, via D61e and Besan^on), 
Ch&lon (sur-Sa6ne), M&con (for Aix-les-Bains, 
Modane, the Mont-Cenis Tunnel, Turin), Lyons 
(for Marseilles, via Grenoble), Valence, Orange, 
Avignon, Arles, (b) From Marseilles the line is 
continued to Ventimiglia (161 miles), via Toulon, 
Cannes, Nice, Monte Carlo, Mentone; and from 
Ventimiglia to Genoa (04 miles), via San Remo 
and Savona^ (see Porto Maurizio; Riviera), (c) 
A second line runs from Paris to Ntmes (200 
miles), via Moret, Montargis, Nevers, Moulins, 
Varennes, St. Germain des Fosses, Gannat, Riom 
(forChatel-Guyon)*, Alais, Nozidres. (d) There 
is an extension to Cette (48 miles), for Narbonne 
and Barcelona [8(d)]*. 

8. France-Spain, — (a) From Paris to Orleans 
(by Orleans Railway) is 78 miles, (fe) After 
Orleans there are two alternative routes; the 
first of which (western) runs via Blois, Tours 
(for Angers, Nantes, Le Croisic), Poitiers, Angou* 
l^e, and Coutras to Bordeaux, a distance of 
217 miles, (c) Southwards from Bordeaux the 
line passes via Lamothe (for Arcachon on the 
coast, 10 miles), Dax (for Pau, 58 miles), 
Bayonne, Biarritz, and ITcndaye over the 
Spanish frontier (see Spain ^ section CommunU 
cations) to Irun*. (d) The eastern line runs 
from Orleans to Toulouse (867| miles), via 
Vierzon, Chftteauroux,Argenton, Limoges*, Brive, 
Cahors, and Montauban; thence along a section 
of the Southern Railway, via Castelnaudary and 
Carcassonne, to Narbonne (98 miles), where the 
P.L.M, line from Marseilles via Cette [2(d)] joins 


(a) 


ib) 


London <{ 


London^ 


Victoria-Newhaven, 

Newhaven-Dieppe, 

Dieppe-Rouen, 

Rouen-Paris, 

Waterloo-Southampton. 

Southampton-Havre, 

Havre-Rouen, 

Rouen-Paria, 



Paris (St. Lazare Station): running over the French 
State Railways. Havre and Dieppe lines join at Rouen 
(Riffht Bank Station). 


(c) (Victoria-Folkestone, 70 

London \ Folkestone-Boulogne, 3 1 

( Boulogne-Paria, 158 

(d) (Victoria-Dover, 77 

London < Dover-Calaii, as 

( Calais-Paiit, 185 


El 

El 


Total 
359 miles 


Total 
287 miles 


Paris (Nord Station); runnins over French Chemin 
de Fer du Nord. The Calais-Paris line is via Boulogne. 


From Paris (Nord) to Paris (P.L.M.) there is a junction line. 


2. P.L.Af. (Paris-Lyons-Mediterranean). — This 
is a remarkable railway that runs southwards 
through the heart of France, fi'om Paris to Mar- 

, * Savona is the terminus of the line to Turin (91 miles), 
via San Guiseppe and Bra. 

, * A place with iron springs and bathing establishments, 
m the French department of Puy-de-D6me (q.v.). 

* The bracketed figures cross-refer to the imtial numbers, 
and the letters to the alphabetical subdivisions of para- 
graphs m this article. 

* From Baytmne to Iran (23 miles) is a French Southern 
^di) Section. The Southern has its head-quarters at 
Toulouse, which is connected with Bayonne by a line (300 


on. Narbonne to Port-bou (for Barcelona), via 
Perpignan and Cerb^, is 66| miles. Toulouse 
to Barcelona, via Portbou, is 263 miles, (e) 

miles) round the base of the Pyrenees, via Tarbes and Pau. 

Toulouse to Bordeaux by Southern Railway, via Montauban 
and Agen, is 160 miles. There is through communica- 
tion with Cette from Bordeaux, via Toulouse, and die line 
m Narbonne. dealt with in 3(d) above. Bordeaux to Cette is 
296 miles. Bordeaux to Bayonne by Southern Railway is 
123 miles. 

* Angoulteie and Limoges are connected by rail via St. 
Iimien. Clermont-Ferrand to Limoges is 135 miles. Brive 
IS the junction for Toulouse, via ViOefranche. 
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Barcelona to Madrid, via Zaragoza (214 miles), 
is 426 miles; and from Zaragoza there is a line 
to Alasua on the line from Inm to Madrid (see 
Spain), 

4. Madrid-GibraUar , — From Madrid, Gibraltar 
is reached via Algeciras (468 miles), running 
southwards over the line to Sevilla (860 miles), 
via Alcazar de San Juan (02 miles) and Man- 
zanares, as far as Cordoba (275 miles), where 
the line from Malaga is join^ and followed as 
far as Bobfulilla. From Bobadilla the line runs 
via Honda to Algeciras, where the steamer is 
Joined for Gibraltar, 5^ miles away. 

5. Paris- Rome . — ^Leaving the P.L.M. station, 
the P.L.M. line [2(a)] is followed as far os Dijon; 
thence via the Paris-Constantinople line [6] 
through Domodossola to Milan; and on via 
Lodi and Piacenza to Parma, Modena, and 
Bologna. From Bologna the line runs through 
Pistoja and Florence, and through Central Italy 
to Arezzo and Tcrontola; past Lake Trasimene 
to Orte, Monterotondo, and Rome. From Milan 
to Rome is 418 miles [6(c)]. Ancona is reached 
from Bologna and Orte. 

6. Paris - Constaniinople . — This is the route 
followed by the Simplon-Orient express, (a) 
From the P.L.M. station along the P.L.M. line 
to Dijon is 196 miles. (6) Thence Lausanne 
(121 miles) is reached via Mouchard, Frasne, 
Vallorbe. (c) The third stage is Lausanne to 
Milan (192 miles), along the north shore of the 
lake of Geneva, past Vevey, Montreux, and 
Villeneuve; thence southwards along the Rh6ne 
Valley to Roche, Aigle, St. Maurice, following 
the eastward bend of the valley to Sion and 
Brig (90^ miles), (d) Brig is the entrance to 
the great Simplon Tunnel (through the Alps); 
and here the line joins that from Berne, via 
Thun and Spiez on the southern shore of the 
Thuncr See, passing across the Bernese Ober- 
land via Kandergrund and the Kander Tunnel. 
Berne to Brig is 72 miles, (c) Brig to Domo- 
dossola (Italy) through the Simplon Tunnel is 
25^ miles, (f) From Domodossola the Simplon 
express traverses the west shore of Lake Mag- 
giorc, running via Pallanza, Baveno, and Stresa 
to Arona, Gallarate, and Milan (76| miles from 
Domodossola). (g) Milan (Centrale) to Venice 
is 165 miles, via Brescia, Desenzano (on the 
Lake of Garda), Verona, Vicenza, and Padua, 
(h) Venice to Trieste (q.v.) is 99 miles, via 
Mestre and Portogruara to Monfalcone; thence 
by way of Nabresina. (t) Trieste to Postumia is 52 
miles. The express leaves Trieste (Centrale) and 
runs via Nabresina to Sesana, Divaccia, and San 
Pietro (Sankt Peter), the junction for Fiume; 
thence to Postumia (Adelsberg) and (J) over the 
frontier of Yugosla^ to Laibach (Ljubljana). 
Postumia to Ljubljana is 88 miles.^ (k) Zagreb 
(Agram) is reached from Ljubljana via Stein- 


brOck, and the line is continued across Slavonia 
to Vinkovee •. From Vinkovee the express runs 
by India * and SemUn (Zimony ) to Belgrade (for 
Nish by way of the Marava Valley, thence to 
Salonika and Athens); and from Belgrade across 
Bulgaria via Tsaribrod to Sofia; south-westwards 
thence to Adrianople, and from Adrianople by 
the Maritza and Eigcne Valleys to Constanti- 
nople. Belgrade to Constantinople is 659 miles. 

* Bdcian State Railwaya and Mail Packet Services. 

8. Brussels-Iiamburg, via Lidge, Hcrbesthal, 
Aix-la-Chapelle, Cologne [see 12], Diisseldorf, 
Oberhausen (for Hamm, Hanover, Stcndal (q.v,), 
and Berlin), Haltern, Bremen (a) Hamburg- 
Wamemiinde, via Lubeck and Rostock, (b) 
Berlin-Warnemfinde, via Neu Strelitz. (c) 
Wamemfinde by steamer to Gjedser (on Falster) 
for Copenhagen, (d) Hamburg-Kiel, via Altona; 
steamer to Korsor (for Copenhagen), (e) Hom- 
burg-Sassnitz Hafen, via Rostock and Stralsund. 
(/) Berlin-Sassnitz Hafen. (g) Steamer, Sassnitz 
Hafen-Trelleborg; thence via Malm6 to Stock- 
holm, Goteborg, and Christiania. 

9. Copenhagen - Stockholm (by steamer to 
Malm5). 

10. Betlin-Riga (q.v.), via Schneidemfihl (for 
Thorn and Warsaw), Dirschau (for Danzig, 
see Stettin), Gumbinnen, Eydtkuhncn (for Wir- 
ballen, Kovno, Riga). See Prussia, East (section 
Communications), 

11. Berlin-Warsaw (for Moscow), via Frank- 
ftirt-am-Oder, Posen (q.v.). Thorn, Alexandrowo. 

12. [Sees.] London-Cologfie,vm¥o\keBtoueand 
Flushing (Vlissiiigcn). From Victoria to Folkes- 
tone is 70 miles; Folkestone to Flushing is 
100 miles; thence via Roosendaal to Breda, 
where a line from Rotterdam (81 miles) joins; 
and via Tilburg, Boxtel, Eindhofen (for Lidge, 
68| miles, via Hasselt), and Venlo to Crcfeld, 
Neuss (for Dfisseldorf), and Cologne [15 (a), (5)]. 
Breda is 68 miles from Flushing.^ 

13. London-Central Europe, via Harwich and 
Hoek van Holland. Hook of Holland, via 
Schiedam, to Rotterdam is 17} miles. Rotter- 
dam is the junction for The Hague (15} miles) 
and Amsterdam (54 miles). From Rotterdam 
the line runs across Holland, via Utrecht, 
Amersfoort, Rheine, to OsnabrOck, L6nn, 
Minden, Hanover (for Brunswick, Stcndal, 
Berlin). From Hanover to Brunswick is 87} 

> See Styria. 

* Vinkovee it a junction for the Banat; a line runt to 
Temitoara; thence to Onova and Buchareat (for Conatanta 
and ateamer to ConatantinopleV. There ia a through aervice 
from Trieate to Boulogne. The Simplon-Orient expreaa 
runa between Paria and Conatantinople; the return journey 
ia performed by the Orient-Simplon expreaa. Both aervices 
alao aerve Athena. 

* India >■> Indliija. 

* See * See JRhsmsk Prussia, 
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miles; thenoe the line runs, via Magdebui^, 
Halle, Leipzig, and Riesa, to Dresden (242 
miles from Hanover). Dresden is a junction 
for the Berlin- Vienna (400 miles) line, some 
120 miles from Berlin and 110 miles from Prague. 

14. London- Bucharest , — 


(a) 

London- 


( Ostend-Brussels (Nord)- 
Luxemburg 

Calais-Paris (E8t)-Sar- 
rebourg 


-Stras- 

bouig. 


(b) From Strasbourg the line runs across the 
Rhine, via Kehl, to Appenweier, where it joins 
the line ftom Basel, via Offenburg, and runs 
down the right bank of the Rhine, via Baden- 
Baden, to Karlsruhe, Durlach, and Bruchsal, 
the junction for Stuttgart, via MOhlacker. From 
Stuttgart the route is via Cannstatt to Ulm, thence 
to Munich, the Bavarian capital, via GOnzbuig 
and Augsburg. Stuttgart to Munich is 150 miles. 
Leaving Munich, the frontier is crossed at Salz- 
burg (q.v.), and Vienna is reached. Stuttgart 
to Vienna is 440 miles. At Vienna lines for 
Bucharest, Budapest, and Belgrade have their 
nodal point, (c) Vienna to Bucharest is 72S 
miles, and Vienna to Budapest is 178 miles. 
For Budapest the line runs out of the Ostbahnhof 
to the Czecho-Slovakian frontier at Bratislava 
(Presshurg), crosses Southern Slovakia, and then 
enters Hungary. From Budapest (Westbahnhof) 
direct connection is afforded with Bucharest, via 
Szolnok, Bekescsaba, and Ketegyhaza, and over 
the Roumanian frontier to Arad; thence across 
Transylvania, by way of Segishoara, Brasov, 
Predeal, Sinaia, and Ploesti, to Bucharest, (d) 
Vienna to Budapest, via Bruck and Gydr to the 
Czecho-Slovakian frontier at Komorn, is 168 
miles, (e) Vienna to Belgrade is 891 miles from 
the Ostb^nhof, running south, via Kis-Kdrds, 
to Szabadka, and across the Danube to Semlin 
(Zimony) and Belgrade. (/) Belgrade to 
Constantinople. There is direct communication 
via Nish and Sofia; Vienna to Constantinople is 
1050 miles. 

15. Cologne- Vienna . — 


(«) 


London- 


Ostend-Brussels- 
Herbesthal 
Rotterdam-Nymegen- 
. Crefeld 


-Cologne 

[ 8 ; 12 ]. 


(5) From Cologne the railway follows a south- 
easterly direction along the right bank of the 
Rhine, via Beuel, Linz, Neuwied, Vallendar, and 
Niederlahnstein (for Coblenz), to Eltville (for 
Schlatigenbad, 5 miles), Wiesbaden (for Mainz), 
Kastel, Hficluit, and Frankfurt. Cologne to 
Frankftirt is 140 miles. Leaving Frankfurt, 
and running over the Bavarian railways, Wfirz- 
burg is reached, via Hanau, Aschaffenbuig. 
Gemfinden, and the Main Valley; thence to 


NOmberg (for Karlsbad and Baireuth); and 
from Nfimberg south-east to Regensburg (Ratis- 
bon) and Passau (Austrian frontier)^ whm the 
Salzburg-Vienna line (see Salsdmrg) is joined 
and followed to Vienna, via Linz, Ametetten, 
St. Polten. Cologne to Vienna is 687 miles. 

Canadian BaUways , — ^The Canadian National 
system has a mileage of 22,757, and is easily the 
greatest State-owned railway system in existence. 
The main divisions and their mileages are as 
follows: 


Canadian Northern . . 

MUes. 

9330*15 

Grand Trunk 

Grand Trunk Pacific 

1032*63 

„ „ (Branches) 

National Transcontinental . . 

2002*92 

Intercolonial 

1593*35 

Total 

19.196*69 


The Transcontinental lines of the National 
system, from Montreal to Vancouver, have a 
total distance of 2987*5 miles, and attain an 
altitude of 8650 feet at Lucerne. Toronto to 
Vancouver service is via North Bay. Montreal 
to Winnipeg is 1809 miles. Winnipeg to Prince 
Rupert is 1751 miles, the line attaining an 
altitude of 8714 feet at Mount Cavell. The 
Canadian Pacific Railway has a mileage of 
about 14,000, and the through line to Vancouver 
from Montreal has a length of 2886 miles, reach- 
ing an altitude of 5218 feet at Hector. Toronto 
is connected with this line, via Sudbury Junction, 
by a line (260 miles) along the shores of Georgian 
Bay. Toronto to Vancouver is 2706 miles. 
Besides the Canadian Pacific system, the com- 
pany controls the Mineral Range (100 miles), 
Minneapolis, St. Paul, & Sault Ste. Marie (4248 
miles), and the Duluth, South Shore, & Atlantic 
(621 miles) Railways. Among a multitude of 
smaller lines, the Temiskaming & North Ontario 
Railway, with a total mileage of 470, is of great 
economic importance. It is the property of the 
Ontario Government. 

A i^t deal of mttcelUneoiw information regardinff rail- 
wa3ra is scattered throughout the New Gresham Encyclopedia 
in connection with articles on places, provinces, and coun- 
tries, &c. Under Spanish Town the Jamaican railway system 
is outlined; under Rio Grande do Sul there is a note on 
Brazilian railways; and the Salvadorian system is sumnuuized 
under Union. La. See also (for example) Pott; Sovih-West 
Africa^ Tirol'. Trieste; and consult the Index. 

Syzran, or Syaran, a town of Central Russia, 
in the former government of Simbirsk, on the 
Volga. It has tanneries, flour-mills, &c., and 
exports grain. Pop. 46,000. 

Syzygy (si'zi-ji), in astronomy, the conjunc- 
tion or opposition of any two of the heavenly 
bodies. Moon. 

Ssarvas (sar Vash), a town of Hungary, on the 
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Kdrdf. It is an agricultural centre. Pop. 28,500. 

Szatmar-Nemetl, a town of Roumania, for« 
merly a royal tree town of Hungaiy, on the 
Szamos. Pop. 85,000. 

Szechwan, a western frontier province of 
China, tlie laigcst in the Republic. Ch'togtu 
is the capital. Area, 218.480 sq. miles; pop. 
54,500,000. 

Szeged, or Szegedin, a city of Hungary, at 
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the confluence of the Maros and Theiss. It is 
a great commercial centre, with large salt and 
tobacco magazines, and a considerable shipping 
trade, especially in coal and timber, and is the 
second city of Hungary. Pop. 120,000. 

Szolnok (sornok) a market town and railway 
Junction of Hungary, on the Theiss and the 
Zagyva. It is an agricultural centre. Pop. 
28,000. 


T 


T, the twentieth letter in the English alphabet, 
a sharp mute consonant, representing the sound 
produced by a quick and strong emission of the 
breath after the end of the tongue has been 
placed against the roof of the mouth near the 
roots of the upper teeth. By Grimm's law i in 
English corresponds to d in Latin, Greek, and 
Sanskrit, and to sa or z in German. 

Tabas'eo, a maritime state of Mexico, be- 
tween Yucatan Peninsula and Vera Cruz; area, 
10,874 sq. miles. It consists almost entirely of 
a great flat, sloping northwards to the Gulf of 
Mexico. Villa Hermosa is the capital. Pop. 
187,580. 

Tab'aaheer, or Tabashlr (Persian), a sili- 
ceous concretion resembling hydrophone, some- 
times found in the joints of bamboos and other 
large grasses. It is highly valued in the East 
Indies as a medicine, but its virtues are merely 
imaginary. 

Tabernacle (Lat. tabemaculum, small hut), 
in Jewish antiquities, the tent or sanctuary in 
which the sacr^ utensils were kept during the 
wanderings of the Israelites in the desert. It 
was in the shape of a parallelogram, 45 by 
15 feet, and 15 feet in height, with its smaller 
ends placed cast and west, and having its entrance 
in the cast. Its framework consisted of forty- 
eight gilded boards of shittim-wood, bound to- 
gether by golden rings and set into silver sockets; 
and this framework was covered with four 
carpets. The interior was divided by a curtain 
into two compartments, the outer the *' sanctu- 
ary * proper, and the innermost the holy of 
holies. In the sanctuary was placed on the north 
the table of shew-bread, on the south the golden 
candlestick, and in the middle, near the inner 
curtain, the altar of incense. In the centre of 
the holy of holies stood the ark of the covenant. 
The tabernacle was situated in a court 150 by 
75 feet, surrounded by costly screens 7^ feet 
high, and supported by pillars of brass 7^ feet 
apart, to whi^ the curtains were attached by 
hooks and fillets of silver. In the outer or 
eastern half of the court stood the altar of 
bumt-oflering, and between it and the taber- 
VOL. x\. 


nacle itself the lover for the ablutions of the 
priests. Modem critics do not admit that the 
Jews could have possessed such a structure in 
their wanderings. 

Tabernacles, Feast of, the last of the three 
great festivals of the Jews which required the 
presence of all the males in Jerusalem. Its object 
was to commemorate the dwelling of the Israelites 
in tents during their sojourn in the wilderness, 
and it was also a feast of thanksgiving for the 
harvest and vintage. The time of the festival 
fell in the autumn, when all the chief fruits were 
gathered in, and hence it is often called the 
* feast of the ingathering*. Its duration was 
strictly only seven days, but it was followed 
by a day of holy convocation of peculiar so- 
lemnity. During the seven days the people 
lived in booths erected in the courts of houses, 
on the roofs, and in the court of the temple. 
It was the most joyous festival of the year. 

Tabes is a term used to describe a state of 
gradual progressive emaciation of the body. 
The term is most frequently used in relation to 
two diseases: tabes mesenterica, which is ab- 
dominal tuberculosis (q.v.) in children; and 
tabes dorsalis, or locomotor ataxia, one of the 
commonest of the chronic diseases of the nervous 
system. 

Table -land. See Geography, 

Table Mountain, a mountain of South 
Africa, south of Table Bay, its highest point 
being right over Cape Town. It is about 8580 
feet high and level on the top. It joins the 
Devil's Mount on the east, and the Sugar Loaf 
or Lion's Head on the west. 

Tables, Mathematical. A table is a collec- 
tion of the numerical values of a function for 
a series of values of its argument or aiguments. 
In general, the data brought together in a table 
are useful for their own sake; but some tables, 
notably those of common logarithms, are chiefly 
valuable as aids to arithmetic. Tables of quarter- 
squares, for example, allow the product of two 
numbers to be found by addition and subtraction, 
from the formula ab i(a h)* ~ |(a — h)*; 
J. Blater's Table of Quarier-Squarea (London, 

288 
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1888) gives by this method the product of any 
two 5-flgure numbers. P. Barlow's Tables 
(London, 1840), which are extensively used, 
give squares and cubes, with square roots and 
cube roots, of numbers to 10,000; and also 
reciprocals to 0 or 10 places. G. A. Jahn's 
Table oj Square and Cube Hoots (Leipzig, 1880) 
gives these to 25,500. 

Before the invention of logarithms, the most 
important tables were those of the trigonometrical 
functions, such as the sine and the cosine. George 
Joachim Rheticus (1514-70) is famous for his 
tables of this kind, on which he is said to have 
had computer i constantly at work for twelve 
years. His Opus Palaiinum gives all the ratios 
to 10 places for every 10 seconds from 0° to 90®. 

The calculation of the common logarithms of 
numbers and of the trigonometrical ratios is 
almost entirely due to Henry Briggs, and to the 
Dutchman Adrian Vlacq, who followed Briggs 
and completed his work. The Arithmetica 
Logarithmica of Briggs appeared in 1624, and 
his Trigonometria Britannica in 1688. The 
latter contains log sines (to 14 places) and log 
tans (to 10 places) for every hundredth of a 
degree in the first quadrant. V. Bagay's 
veUes Tables (Paris, 1820) contains complete 
results for the logarithms of the trigonometrical 
ratios to every second, and has been much used 
by computers. R. Shortrede's Logarithmic 
Tables (Edinburgh, 1840) also gives the trigono- 
metrical canon complete to every second. A 
famous set of tables, never completely printed, 
but always available in manuscript, is the 
Tables du Cadastre of Prony, commenced in 
1784 at the instance of the French Government. 
In 1801 an abridgment was published officially, 
in the form of an 8-figure centesimal table to 
every 10 seconds. Edward Sang's Tables (1871) 
give 7-flgure logs of numbers from 20,000 to 
200,000, and those of W. W. Duffield (1800) 
give 10-figure logs to 100,009. 

Among more miscellaneous tables, a very 
popular set has been that of C. Hutton (1785), 
which contains hyperbolic logs to 1200 to 
7 places. F. Callet’s Tables Portatives (Paris, 
1788 and 1853) is a very complete collection 
of tables of ordinary and hyperbolic logs. Tables 
by 6. Vega and by J. C. Schultze have been 
much used. The latter contains Wolfram's 
table of hyperbolic logs of numbers below 
10,000 to 48 places. Barlow's Tables^ already 
mentioned, give 8-plaoe h 3 rperbolic logs. The 
collections of Luvini and Chambers are suitable 
for use in schools.* In J. B. Dale’s 5-figure 
tables, among the functions tabulated are ellip- 
tic functions, the gamma function, zonal har- 
monics, and Bessd Functions. The more recent 
PunkHonerUafeln of Jahnke and Emde also 
contains matter of this type, with many of the 
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relative formule. Tables of e* and e“* are given 
by F. W. Newman and by J. W. L. Glaisher 
in the Cambridge Philosophical Transactions, 
vol. xiii, pp. 145 and 248. For the Bessel 
Functions, extensive tables are given in the 
treatise on these functions by Gray, Mathews, 
and MacRobert. Many tables have been pub- 
lished of the kind required in actuarial work; 
a short set is appended to the Institute of 
Actuaries* Text-book, — Bibliography: British 
Association Report for 1873, p. 6; R. Mehmke, 
article Numerischea Rechnen in vol. i, part 2, 
pp. 041-1070 of the Encyklopadie der Mathe- 
matiachen Wiaaenachaften, 

Tables, The, in Scottish ecclesiastical history, 
the permanent council held in Edinburgh for 
managing the affairs of the Covenanters during 
the reign of Charles I, said to have been so named 
from a green table at which the members sat. 

Taboo, a Polynesian word used to denote 
something consecrated, sacred, forbidden to be 
touched, or set aside for particular uses or per- 
sons. It is applied both to persons and things, 
and both to the object prohibited and to the 
persons against whom the prohibition extends. 
The word taboo was introduced into English 
by Captain Cook, who became acquainted with 
it in 1777 at Tonga. The institution of taboo 
has been variously explained. It has been 
regarded as a cunning piece of statecraft, devised 
by priests and political chiefs; as a religious 
observance; and as an inherent tendency in 
man. It may also be the expression of con- 
servatism, social and religious. Anyhow, the 
belief in a mysterious spiritual potency and 
fear were the chief causes inspiring taboo. — 
Bibliography: Sir J. G. Frazer, The Golden 
Bough; F. B. .Tevons, An Introduction to the 
History of Religion, 

Tabor, a town of Czecho-Slovakia, on the 
River Luznitz. Its castle was a stronghold of 
the sect of Hussites called Taborites, and there 
are old walls. Altitude, 1470 feet. Pop. 12,000. 

Tabriz' (ancient Tauris), a city of Persia, 
capital of the province of Azerbaijan, on the 
Aigi, 86 miles above its entrance into Lake 
Urumiyah. It is surrounded with a wall of adobe, 
and has mosques, bazaars, baths, and caravan- 
serais. There are manufactures of silks, cottons, 
carpets, and leathers, &c., and Tabriz is the 
commercial metropolis of North-Western Persia. 
During the European War the town was seized 
by the Turks in 1015, and again in 1918. In 
1022 it was for a short time in the possession 
of Caucasian Bolsheviks. Pop. about 200,000. 

Tacahout (tak'a-hqt), the small gall formed 
on the tamarisk tree (Tamarix in£ca). It is 
imported into Britain for the sake of its gallic 
acid, and is used as a mordant in dyeing and 
in tanning. 
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Tacamahac% the name given to a bitter 
balsamic resin, the produce of several kinds 
of trees belonging to Mexico and the West 
Indies, the East Indies, South America, and 
North America. The balsam-poplar or taca- 
mahac is one of these. See CeUophyllum. 

Tachometers and Tachographs, instru- 
ments for the measurement and recording of 
speed of running of machinery. The usual 
principle on which they operate is that two 
revolving masses of metal are free to move 
outwards from one another within the limits 
imposed by their connection by springs. The 
position they take up will vary according to 
the speed at which they are revolved, and 
motion is taken from them or from a sleeve 
connected to them through gearing or levers 
to operate the pointer on the scale. If the 
instrument is to be a recording one, a pen 
with a small well of ink is fixed to the head of 
a long thin arm, and its travel on a paper indi- 
cates the change of speed. The drum on which 
the paper is held is usually operated to revolve 
by means of clockwork, and thus a time record 
of the change of speed may be obtained. Vibrat- 
ing reeds of different natural frequencies are 
used on some instruments to show the speed of 
running of such a plant as a steam turbine. 
The reeds are usually mounted at the back of 
the instrument, and their white ends are visible 
through a slot in the dial beside the scale. As 
the speed of the machine is raised, one after 
another of the reeds is set in vibration, and 
as a calibrated scale is provided, the actual 
speed at any moment may be observed. Speed 
counters are commonly used in testing. In 
them a shaft is made to revolve at the same 
8{)eed as the plant by actual contact with the 
end of the machine shaft, and gearing drives 
a dial round past an index-mark to show the 
number of revolutions performed while the 
instrument is in use. 

Tachylyte (often misspelled tachylite), a 
pitchstone of basaltic composition, found on 
the rapidly cooled sides of volcanic dykes or 
on the surface of some basic lava-flows. 

Tacitus, Cornelius, Roman historian, was 
bom about a.d. 55, and died about a.d. 120. The 
few facts which are known about him are derived 
from his own works, and from the Letters of 
the younger Pliny, who was his intimate friend. 
He began his public career as quaestor under 
Vespasian, and was tribune or aedile under 
Titus. Nothing is known of his family, nor is 
his praenomen known for certain. He became 
a very successful barrister, and married the 
daughter of the distinguished soldier Julius 
Agricola. In the reign of Domitian, Tacitus was 
praetor at the celebration of the secular games. 
He became consul in a.d. 07, and in 09 was 
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associated with Pliny in the prosecution of 
Marius Priscus, the extortionate governor of 
Africa. Tacitus seems to have been alive in 
A.D. 117, but probably died a few years after 
that date. 

The extant works of Tacitus are few and 
fragmentary, but upon them rests a reputation 
unsurpassed by that of any Roman prose writer. 
His earliest work, the Dialogus de Oratorihus, 
was written about a.d. 76. Its authorship has 
been denied to Tacitus, as its style is not Taci- 
tean, but this reason for scepticism is insufficient, 
as the true Tacitean style was probably a slow 
and a late growth. The JDialogua throws an 
interesting light upon Roman education. The 
De Vita et Moribtts Julii Agricola: is Tacituses 
pious tribute to the memory of his father-in- 
law. It is one of the finest short biographies 
ever written, and is of espeeial interest to 
Britons on account of the sketch which it gives 
of the British Isles. The De Germania has 
something of the air of a pamphlet with a pur- 
pose. It exploits the fallacy of the * noble 
savage in order to attack the degeneracy and 
servility of contemporary Rome. It is not 
critically written, and may be regarded as a 
contribution to ethics rather than to history. 
The Histories are the greatest of the extant 
works. They were written in twelve books, 
and covered the years a.d. 60 to 07. Only four 
books and a small part of the fifth book are 
preserved. The extant books give a detailed 
account of the events of the year 60, the fateftil 
* year of the four emperors ’. The fragmentary 
fifth book gives a picturesque but inaccurate 
account of the Jews. The Annals recorded the 
history of the reigns of the emperors from 
Tiberius to Nero inclusive, but only nine books 
are entire; the whole of the reign of Caligula, 
the first six years of Claudius, and the last three 
years of Nero are wanting. The Emperor Tacitus, 
who was proud to claim descent from the his- 
torian, during his brief reign enacted that ten 
copies of the works of Tacitus should be tran- 
scribed yearly at the public expense, and placed 
in the public libraries. The fact tW, in spite 
of this multiplication of copies, his works are so 
imperfectly preserved, shows that Tacitus must 
always have been ** caviare to the general 
His style is unique. He is a master of biting 
phrase and innuendo, and his language is un- 
equalled for audacity, force, conciseness, and 
condensation. He is as great a literary artist 
as Virgil, whom he admired and frequently 
imitated. In the works of Tacitus also is to 
be found ** All the charm of all the Muses often 
flowering in a lonely word ”. No prose writer 
equally repays constant study and le-readiDg. 
This * lord of language * charms his readers into 
forgetting that he is not an impartial historian. 
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and that some of his most embittered passages 
are based upon the ravings of the madwoman 
Agrippina. — ^Bibliography: G. Boissier, Tacitus 
and other Roman Studies (translated by W. G. 
Hutchinson); A. J. Church and W. J. Brodribb, 
Tacitus — History, Agricola, Germany, and the 
Dialogue on Oratory (translation); W. B. Donne, 
Tacitus (Ancient Classics for English Readers 
Series). 

Tack, in navigation, the course of a ship in 
regard to the position of her sails and the angle 
at which the wind strikes them. Tac;king is an 
operation by which a ship is enabled to beat up 
against a wind by a series of zigzags, the sails 
being turned obliquely to the wind first on one 
side and then on the other. 

Tackle, a combination of pulleys and ropes 
or chains, the use of which facilitates the handling 
of heavy loads. When a rope is passed over a 
single pulley, a load applied to one end of it 
may be raised by a downward pull on the other 
end. Such an arrangement is merely used for 
the convenience it affords, as no mechanical 
advantage is obtained from it. If, however, 
there are many pulle 3 rB in use, and they are 
arranged in two blocks, the rope being passed 
over a pulley in each block in turn, a great 
mechanical advantage is procurable. At the 
same time, the velocity ratio is changed, and 
the speed of lifting is decreased. Neglecting 
fHction, the rope or chain has the same tension 
throughout, and the mechanical advantage would 
be the same as the number of rope or chain 
lengths which take the pull. A meth^ of obtain- 
ing a high mechanical advantage without the 
use of a large number of pulleys is embodied 
in the design of the Weston type of block. In 
that arrangement there is a single pulley below, 
but a double one above. The pulleys of the top 
block, however, are cast in one piece, so that 
they run together. The chain is an endless one, 
and passes over the pulleys in turn. With such 
a S 3 r 8 tem the amount of chain hauled in for one 
complete revolution of the upper pulleys is the 
difference of their circumferences, and the load 
will be lifted through half that amount. Neglect- 
ing friction, the equation connecting the load 
W and the effort P is 

P,tD = W ^(0 - d), 

where D and d are the two diameters of the 
upper pulleys. The smaller the difference in the 
diameters, the greater will be the mechanical 
advantage. A usefiil feature of this type of 
block is that, thanks to the large amount of 
friction in the upper block, the tackle does not 
overhaul, i.e. the load does not run back when 
the effort ceases. 

Tacna-Aiica. Tacna is to all intents and 
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purposes the northernmost province of Chile, 
having been annexed by that country from 
Peru after the war of 1879-82. Under the 
third clause of the Treaty of Ancon (see Peru, 
History section), Chile, who had occupied the 
province in 1888, maintained her hold over it, 
but agreed to a plebiscite, which should have 
been taken in 1894, although it has never 
materialized. The true position is that Chile 
did not know at the time the immense value 
of the Tacna-Arica region, which has since 
revealed nitrate deposits which have been esti- 
mated as workable for some five hundred years. 
By the Treaty of Ancon, Peru was to pay 
10,000,000 soles on the redemption of her lost 
territory; but now Chile prefers the province, 
and has hitherto been successful in keeping it. 
A most important feature of any negotiations 
must be the claim of Bolivia, the third largest 
state of Latin-America, and a mine of mineral 
wealth. Bolivia is, since the Treaty of Ancon, 
an inland state, and she insists on her moral 
right to a ‘ window ’ on the Pacific. Apart from 
her genuine and pressing economic need, such 
a ‘ window * would be the only preventive of her 
political strangulation, the present wholesale 
robbery of her merchants by those on the coast, 
and the subordination of her national ideals and 
her very independence to Chilian politics, upon 
the goodwill of which she is now dependent for 
intercourse with the rest of the world. Area* 
8999 sq. miles; pop. 88,900. Tacna, or San 
Pedro de Tacna, on the River Tacna, is the 
capital, and is about 40 miles distant firom its 
port, Arica. Pop. 10,000. — Cf. Sir C. R. Markham, 
The War between Peru and Chile {1879-1882). 

Taco'ma, a seaport-city of Washington, 
United States, the county seat of Pierce county, 
on an arm of Puget Sound, terminus of the 
Northern Pacific Railroad, a rising place with 
two universities, various industries, extensive 
docks, and trade in grain, lumber, coal, &c. 
Founded in 1868, it became a city in 1888. 
Pop. (1920), 90,966, 

Tactics. See Strategy and Tactics, 
Tadoussac, a town of Quebec, Canada. It 
is a health-resort and tourist centre at the 
Saguenay-St. Lawrence confluence. Pop. 500. 
Tadpole. See Frog, 

Tael. See China (Commerce), 

Taft'eta, originally the name applied to all 
kinds of plain silks, but now generally used as 
a kind of generic name for plain silk, gros de 
Naples, gros des Indes, shot silk, gla^, and 
others. The term has also been applied to mixed 
fabrics of silk and wool. 

Tafllelt, an oasis of the Sahara, in the French 
Zone of Morocco, 200 miles south of Fez. It is 
the cradle of the Moroccan dynasty. 

Taft, William Howard, twenty-seventh Presi- 
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dent of the United States, bom in 1857. The 
son of an eminent United States lawyer and 
diplomat, he was educated at Yale, and called 
to the Bar in 1880. After some experience as 
a journalist and in lesser official posts, he was 
sent to the Philippines, of which islands, in 
1001, he was appointed first Civil Governor, 
thus becoming responsible for the reflection of 
the fabric of just and orderly government on 
the smouldering ruins of Spanish misrule. Here 
his talents were seen at their best, and Taft*s 
ability and success were recognized by President 
Roosevelt, who appointed him Secretary for 
War, and supported his successftil candidature 
in the presidential elections of 1000. In 1018, 
on the expiry of his term of office as President, 
he became Kent law professor of his old uni- 
versity. During the European War he supported 
the American policy of neutrality, but on the 
entry of the United States he assisted the 
Allied propaganda. In 1021 he became Chief 
Justice of the Supreme Court, and since the 
Treaty of Versailles he has been an active 
supporter of the League of Nations. Among his 
works are: The Presidency: its Duties, its Powers, 
its Opportunities, and its Limitations; and Ethics 
in Service. 

Taganrog, a seaport of Russia, on the 
northern shore of the Sea of Azov. The chief 
export is grain. Pop. 68,870. 

Tagetea, a genus of herbs, order Compositse, 
natives of the warmer parts of America. T. 
signata is grown in gardens under the name of 
African marigold. 

Tagllamento (ancient Tllavemptus), a river 
of Venctia, North Italy, rising in the Camic Alps 
and fiowing eastwards and then southwards 
across the Friulian plain and the province of 
Udine, falling into the Adriatic (Gulf of Venice) 
after a course of 110 miles. In classical times 
the Tagliamento Valley was followed by the 
Homan road from Aquikia to Julium Camicum 
(Zuglia). 

During the European War the Tagliamento, 
swollen by the autumnal rains, played a great 
part in saving the Italian army from complete 
annihilation after the collapse (Oct., 1017) of 
the Second Army at Caporetto (see European 
War, section Italian Campaign, 1917), when a 
general retreat to the Piave (q.v.) was begun. 
To carry out this retreat succes^lly it was 
necessary to make a stand along the line of 
the Tagliamento, and especially to protect the 
three permanent bridges, one of which, at 
Casarsa (south-west of Udine), was destroyed 
in error on 28th Oct., cutting off thousands of 
men and a train of guns several miles long. 
Some of these troops reached the bridge at 
Latisana and hampered the movements of the 
Third Army, who were carrying out a slow. 


methodical retreat under cover of cavalry and 
motor machine-guns under the Count of Turin, 
and protected by the 6th and 8th Corps, who 
fought savage rearguard actions on the Isonzo 
and before Udine. Italian troops, who had been 
sent to oppose the Austro-German crossing in 
the region where the Tagliamento emerges on 
the Friulian plain, defeated the Austrians at 
Pinzano, but were ultimately forced to retire 
by sheer weight of numbers. The whole of 
the Italian army was not demoralized after 
Caporetto, and, generally speaking, the retreat 
to the Piave was remarkable, although there 
were unnecessary losses in malMel, and a few 
gross blunders. Ludendorff himself did not 
anticipate a retirement of such magnitude 
(which was entirely due to the disaffected 
Second Army), and, as a consequence, he was 
not ready to follow up his momentary advan- 
tage to the full, and to extirpate the entire 
Italian army during its retirement. 

Taglloni (t^-y6'n6), Marie, Italian ballet 
dancer, bom 1804, died 1884. She was trained 
by her father, an Italian master of the ballet; 
appeared at Vienna in 1822, at Paris in 1827, 
and at London, where she created a great sen- 
sation, in 1888. She visited all the capitals of 
Europe, and was acknowledged the first ballet 
dancer of her time. In 1847 she retired from 
the stage, but subsequently, losing her savings 
in speculation, she supported herself in London 
as a teacher of deportment. 

Tagore, Rabindranath, Bengali poet and 
novelist, was born in 1861. As a young man 
he spent a short while in England, where he 
studied law. In 1901 he founded the Shantini- 
ketan (Abode of Peace) at Bolpur, and subse- 
quently endeavoured to develop this institution 
into an international university. His poems 
include Gitanjali (Song Offerings), The Crescent 
Moon, Songs of Kahir, and Stray Birds, His 
plays include The King of (he Dark Chamber, 
The Post Office, and Sacrifice; and his novels 
include The Home and the World and The Wreck, 
His works are regarded as classics in his own 
country, and most of them have been translated 
into English. He received the Nobel prize for 
literature in 1018. Tagore was knighted in 
1015, but resigned his title in 1010 to signify 
bis disapproval of British methods of dealing 
with rioters. 

Tagus (Sp. Tajo, Port. Tejo), the largest river 
of the Iberian Peninsula, rising in the Sierra de 
Albaracin and flowing by Aranjuez, Toledo, 
Talavera, and Alcantara, enters Portugal, pass- 
ing by Abrantes, Santarem, and Lisbon to the 
Atlantic; length, 540 miles. 

Tahiti, the largest of the Society Islands, 
a French possession, mountainous and of vol- 
canic formation, fringed by coral reefo; area. 
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000 sq. miles. Papeete is the chief place. 
Citrus fruits, bananas, bread-fruit, sugar, coffee, 
0000 a, cotton, vanilla, pearl-shell, and rum are 
among its pit^ucts. Pop. 11,700. 

Taiho'ku (formerly Talpeh), capital of the 
Japanese island of Taiwan (Formosa). Pop. 
(1010), 107,706. 

TaUor-bird {Orthot6mu8 hngicctudus), a bird 
of the thrush fa^ly (Turdidse), so named from 
its habit of sewing together leaves to fonn a nest; 
a native of India and the Eastern Archipelago. 

Tain, a royal and municipal burgh of Scot- 
land, in the county of Ross and Cromarty, on 
the Dornoch Firth, one of the Wick district of 
burghs. Pop. (1021), 1600. 

Tainan, a town near the south-west coast of 
Taiwan, carr 3 ring on an extensive trade through 
the ports of Anping and Takow. It has rice- and 
sugar-mills. Pop. 60,000. 

Talne, Hippolyte Adolphe, French historian, 
philosopher, and critic, born 1828, died 1808. 
He was appointed professor of a»thetics in tlie 
]£cole des Beaux Arts in 1864, and was elected 
to the Academy in 1878. His Eaaai aur Titc^Live, 
crowned by the Academy, appeared in 1854, 
and was followed in 1856 by Lea PhUoaophea 
eUuaiquea Jrangaia du XIX* aiicle. In 1864 
appeared his literary masterpiece, Hiatoire de 
la HUiredure anglaiae. His other works include: 
Eaaaia de critique et d^iatoire, De Vintelligenc€f 
Phihaophie de Fart, and Lea Originea de la 
France contemporaine, 

Tait, Archibald Campbell, British prelate, 
bom at Edinburgh 1811, died 1882. Of Pres- 
byterian descent, he was educated at Edinburgh, 
Glasgow, and Balliol College, Oxford, where he 
became Fellow and tutor. As one of the ‘ Four 
Tutors *, he publicly opposed Newman in the 
Tractarian controversy. He was appointed head- 
master of Rugby on the death of Dr. Arnold 
(1842), Dean of Carlisle (1850), Bishop of 
London (1856), and Archbishop of Canterbury 
in succession to Dr. Longley (1868). His primacy 
was marked by the disestablishment of the Irish 
Church, and by the Public Worship Regulation 
Act of 1874. — Cf. Davidson and Benham, Life 
of Archibald Campbell Tail, 

Tait, Peter Guthrie, Scottish mathematician 
and physicist, born in 1881, died in 1901. He 
was educated at Edinburgh Academy, Edin- 
burgh University, and Peterhouse, Cambridge, 
graduating as senior wrangler and first Smith’s 
prizeman in 1852. In 1854 he went as professor 
of mathematics to Queen’s College, Belfast, 
where he made the acquaintance of Sir William 
Rowan Hamilton, the inventor of quaternions 
(q.v.), a subject on which Tait himself subse- 
quently wrote a standard treatise. In 1900 he 
was elected to the professorship of natural 
philosophy at Edinburgh University, and con- 


tinued to hold this post till within a few months 
of his death. His earliest work, Tait and Steele’s 
Dynamica qf a Particle, was written partly in 
copjunotion with W. J. Steele, who died, how- 
ever, before the work was completed. Tait 
aftemards collaborated with Sir William Thom- 
son (Lord Kelvin) in the production of a treatise 
on Natural Philoaophy, one of the most important 
scientific works published in the nineteenth 
century. The original intention of the authors 
was to write a work dealing exhaustively with 
both dynamics and physics, but the part- 
nership was dissolved when they had covered 
no more than kinematics, kinetics, statics, 
attractions, elasticity, and some parts of hydro- 
dynamics. At a later date Tait published 
volumes on Heat, light, and Propertiea of Matter. 
In his treatise on Thermodynamica he strongly 
defended the claims of Joule and of Thomson, 
as against those of the Germans Mayer and 
Clausius, to be the original discoverers of certain 
of the most important ideas of the new science. 
Tait had strong religious feelings, and was the 
joint author with Balfour Stewart of The IJnaeen 
Univerae, or Phyaical Speculation on a Future 
State, which appeared anonymously in 1875 and 
attracted much attention. Besides the text- 
books mentioned and others, Tait wrote many 
articles and memoirs, including a remarkable 
series of papers on Knota; and his experimental 
and theoretical investigations on the flight of a 
golf-ball excited interest beyond purely scientific 
circles. In practical physics he did some valuable 
work, notably in thermoelectricity. He was 
awarded a Royal medal by the Royal Society 
in 1886, though he had never become a Fellow 
of the society, preferring to identify himself 
with the Royal Society of Edinburgh, of which 
for many years he was one of the secretaries. 
A selection from his works has been published 
in three volumes. — Cf. C. G. Knott, Life and 
Scientific Work of P. G, Tait. 

Taiwan (tl-wkn')» the Japanese name of the 
former Chinese island of Formosa (q.v.). 

Talaat Pasha, Turkish statesman, bom 1872, 
died 1921. From the Adrianople post office, 
where he was a telegraphist, Talaat, through 
the influence of Enver Pasha, became an im- 
portant member of the Young Turk movement. 
With Enver he was directly responsible for 
Turkey’s participation in the European War, 
and many Armenian massacres have been laid 
to his charge. He was a champion of the Pan- 
Turanian idea, but his war ambitions hastened 
the downfall and extinction of the Ottomw 
Empire. As Grand Vizier (1917-9), in succession 
to the Egyptian Prince Halim, who had 
been too moderate for the Committee, he was 
a signatory to the preliminary peace imposed 
upon Roumania (5th March, 1918), and a 
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Turkish delegate to Brest-Litovsk. In Oct.» 
1918, his position became untenable, and he 
resigned, being assassinated in Berlin (by an 
Armenian) on 15th March, 1921. 

Talave'ra de la Reina (ift'i-nk), a dty of 
Spain, province of Toledo, on the Tagus. In a 
great battle fought there (1809) Wellington de« 
feated the French under Victor, Jourdan, and 
King Joseph. Pop. 12,000. 

Talc, a hydrous magnesium silicate of crystal- 
line texture, translucent, and often transparent 
when in very thin plates. A variety of talc 
called French chalk (or steatite) is used for 
tracing lines on wood, cloth, instead of 
chalk (see PottUme; Soapatone; Steatite), The 
name talc is often erroneously given to varie- 
ties of mica, 

Talca, a town of Chile, capital of the province 
of Talca, on the Claro. Ponchos are made. 
Pop. (1920), 86,079. — ^The province has an area 
of 8864 sq. miles, and pop. (1020), 188,957. 

Talcahua'no, a seaport of Chile, in the 
province of Concepcion, with an arsenal, ship- 
yards, Ac. Pop. 16,000. 

Talent, the name of a weight and denomina- 
tion of money among the ancient Greeks, and 
also applied by Greek writers to various standard 
weights and denominations of money of different 
nations, the weight and value differing in the 
various nations and at various times. The Attic 
talent as a, weight contained 60 Attic minas or 
6000 Attic drachmae, equal to 56 lb. 11 oz. 
British troy weight. As a denomination of 
silver money it was equal to £248, 15s. The 
great talent of the Romans is computed to be 
equal to £09, 6s. 8d., and the little talent to £75 
sterling. A Hebrew weight and denomination 
of money, equivalent to 8000 shekels, also re- 
ceives this name. As a weight it was equal to 
about 08f lb. avoir.; as a denomination of 
silver it has been variously estimated at from 
£840 to £806.-^f. G. F. HUl, Handbook of 
Greek and Roman Coins, 

Talfourd (t&lTurd), Sir Thomas Noon, English 
author, born in 1705, died in 1854. He had a 
distinguished career at the Bar, becoming a 
sergeant-at-law in 1883, and a judge in 1840. 
As an author he is chiefly remembered for his 
Ion (1886); his other tragedies include The 
Athenian CapHoe, Glencoe^ and The Castilian, 
He was a friend of Word^orth and of Lamb; 
Dickens dedicated The Pickwick Papers and 
Browning Pippa Passes to him. 

Taliessln, a Welsh bard said to have flour- 
ished during the twelfth or thirteenth century, 
and styled Pen Beirdd, * the chief of the bards *« 
The Book of Taliessin^ containing fifty-six poems, 
formerly attributed to Taiiessin, is probably of 
a later date. 

Talipot Palm (Corffpha umbraetdifira), the 
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great fan-palm, a native of Ceylon. The oylin- 
drioal trunk reaches a height of 60, 70 or 100 
feet, and is covered with a tuft of fkn-like 
leaves, usually about 18 feet in length and 
14 feet in breadth. The leaves are used for 
covering houses, for making umbrellas and fhns, 
and as a substitute for paper. When the tree 
has attained its frill growth, the flower spike 
bursts lh3m its envelope or spathe with a loud 
report. The flower 
spike is then as 
white as ivory, and 
occasionally 80 feet 
long. When its fruit 
is matured, the tree 
generally dies. 

Talisman (Gr. 
telesmot consecrated 
object), a figure cast 
or cut in metal or 
stone, and made, 
with certain super- 
stitious ceremonies, 
at some particular 
moment of time, as 
when a certain star 
is at its culminating 
point, or when cer- 
tain planets are in 
conjunction. The 
talisman thus pre- 
pared was supposed 
to exercise extra- 
ordinary influences 
over the bearer, par- 
ticularly in averting 
disease. In a niorc 
extensive sense the 
word is used, like 
amulet, to denote 
any object of nature 
or art, the presence 
of which checks the 
power of spirits or 
demons, and de- 
fends the wearer from their malice. Relics, con- 
secrated candles, rosaries, images of saints, Ac., 
were employed as talismans in the Middle Ages; 
and at that time the knowledge of the virtues of 
talismans and amulets formed an important part 
of medical science. 

Tallage, a tax levied by the Nonnan-Engliah 
kings on towns and coimties, as part of the 
revenues of the Crown, originally exacted prob- 
ably in lieu of military service. It was aboUshed 
in 1840. 

Tallegalla, or Brush Turkey, a remark- 
able bird belonging to the order Grallotores, 
family Megapodiids, or mound-birds (see Megch 
podius). The Catheturus lathdmi is the b^t- 




TALLEYRAND-P£RIG 0 RD 40 TALLOW 


known species, and that usually designated 
by the distinctive name of ‘ brush turkey *. 
It inhabits Australia, where it is also known 
by the names * wattled tallegalla’ and *New 
Holland vulture * — ^this latter name having 
reference to the naked vulturine head and 
neck. The male when ftill grown is coloured 
of a blackish-brown above and below, with 
greyish tints on the back. The head and neck 
are covered with very small feathers of blackish 
hue, whilst a large wattle, coloured bright or 
orange yellow, depends from the front of the 
neck. These birds are remarkable on account 
of the huge, conical * egg-mound * which they 
form, several of them jointly, for the purpose 
of therein depositing their eggs, which are 
greatly sought after on accoimt of their delicious 
flavour. 

Talleyrand - P^rlgord (t&l-&-r^-pft-r€-gdr), 
Charles Maurice de. Prince de Benevento, French 
diplomat, bom at Paris in 1754, died in 1888. 
Against his personal inclination he entered the 
priesthood, in which his birth and ability procured 
him rapid advancement, and in 1788 he was 
consecrated Bishop of Autun. On the meeting 
of the States-G^ncral he was elected Deputy for 
Autun. He sided with the popular leaders in 
the revolutionary movements; and his advocacy 
of the abolition of tithes and the transference 
of Church lands to the State gained him great 
popularity. In 1700 he was elected president of 
the National Assembly. When the civil consti- 
tution of the clergy was adopted, he gave his 
adhesion to it, and ordained the first clergy on 
the new footing. For this he was excommuni- 
cated by a Papal brief, and thereupon renounced 
his episcopal functions (1701). In 1702 he was 
sent on a diplomatic mission to London, and 
while there was proscribed for alleged Royalist 
intrigues. Forced to leave England (1704) by 
the provisions of the Alien Act, he sailed for 
the United States, but returned to France in 
1796. The following year he was appointed 
Minister of Foreign Affairs; but, being sus- 
pected of keeping up an understanding with 
the agents of Louis XVIII, he was obliged to 
resign in July, 1700. He now devoted himself 
entirely to Bonaparte, whom he had early 
recognized as the master spirit of the time, 
and after Bonaparte's return from Egypt con- 
tributed greatly to the events of the 18th Bru- 
maire (10th Nov., 1709), when the Directory 
fell and the Consulate began. He was then 
reappointed Minister of Foreign Affairs, and for 
the next few years was the executant of all 
Bonaparte's diplomatic schemes. After the 
establishment of the Empire (1804) he became 
Grand-Chamberlain, and in 1806 was created 
Prince of Benevento. After the Peace of Tilsit 
(1807) he broke with Napoleon, and (1808) 


secretly Joined a Royalist committee. In 1814 
he procured Napoleon's abdication, and after- 
ward furthered the restoration of Louis XVIII. 
He took part in the Congress of Vienna, and in 
1815, when the Allies again entered Paris, he 
became President of the Council with the port- 
folio of foreign affairs; but, as he object^ to 
signing the second Peace of Paris, he resigned and 
retired fbr fifteen years into private life. When 
the revolution of July, 1880, broke out, he 
advised Louis Philippe to place himself at its 
head and to accept the throne. Declining the 
office of Minister of Foreign Affairs, he proceeded 
to London as Ambassador, and crowned his 
career by the formation of the Quadruple 
Alliance. He resigned in Nov., 1884, and quitted 
public life for ever. — ^Bibuogbaphy: Mimoires 
(English translation by A. Hall); J. M'Cabe, 
Talleyrand: a Biographical Study; Lady Blenner- 
hasset, Talleyrand; A. Pichot, Souvenirs iniimea 
de Talleyrand, 

Tallis, Thomas, author of some of the finest 
music in the cathedral service of the English 
Church, born about 1515, died in 1585. He 
served in the Chapel Royal during the reigns of 
Henry VIII, Edward VI, Mary, and Elizabeth. 

Tallow consists of the purified fat of oxen 
(beef tallow) and sheep (mutton tallow). It is 
a hard, colourless, or pale-yellow grease, almost 
odourless when fresh, but acquiring a disagree- 
able smell on exposure to air. It consists of about 
75 per cent stearin and palmitin and 25 per 
cent olein. Mutton tallow melts at about 47** C., 
and beef tallow, a softer variety, at about 44** C. 
The crude fat is first washed with water to 
remove blood and impurities, and then treated 
in a shredding apparatus to break up the cell 
walls which enclose the actual fat. The material 
is then ‘ rendered ’ either by melting with direct 
heat or by means of steam. In the first method 
the melting is carried out with constant stirring 
in an iron pan heated by an open fire. After 
standing for a short time the molten tallow is 
poured off from impurities, filtered, cooled to 
85** C., and pressed. The residue consists of 
tallow, whilst the softer fat which is pressed 
out is known as oleomargarine, and is used for 
making butter substitutes. If the tallow is 
pressed at a still lower temperature, tallow oil, 
consisting mainly of olein, is obtained. On the 
large scale the rendering is usually carried out 
in a closed boiler by means of steam at a pressure 
of about atmospheres, the melted fat being 
worked up as before; by this means a larger 
yield is obtained. Tallow is used as a lubricant, 
in the manufacture of soap (q.v.), and in leather 
dressing. It was largely used for the prepara- 
tion of the old-fashioned tallow candles, but, 
owing to their objectionable smell, th^ 
have been superseded by stearin candles, which 
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are made from the fatty acids derived from 
tallow. 

Tallow Tree (SHlHngia aebijera)^ a tree of the 
nat. ord. Euphorbiacese, one of the largest, the 
most beautiful, and the most widely diffused of 
the plants found in China. From a remote 
period it has frimished the Chinese with the 
material out of which they make candles. The 
capsules and seeds are crushed together and 
boiled; the fatty matter is skimmed as it rises, 
and condenses on cooling. The tallow tree has 
been introduced into the United States, and is 
almost naturalized in the maritime parts of 
Carolina. It has also been acclimatized by the 
French in Algeria. The tallow tree of Malabar 
is Vateria indica. See Vateria. 

Tally, a wooden rod formerly much used as 
a method of keeping accounts. In the exchequer 
of England tallies were not abolished until 1782, 
but the Act which abolished them did not come 
into force imtil 1826. An exchequer tally was 
an account of a sum of money. The tally itself 
consisted of a wooden rod, having on one side 
notches, indicating the sum for which the tally 
was an acknowledgment, and on the two opposite 
sides the tallier’s (i.e. modem teller) notes. The 
rod was cleft longitudinally in such a manner 
that each piece retained one of the written sides, 
and one<half of every notch cut in the tally. 
One of these parts, the courUerstock, was kept in 
the exchequer, and the other, the stock, only 
issued. When the part issued was returned to 
the exchequer (usually in payment of taxes), the 
two parts were compared, as a check against 
fraudulent imitation. The size of the notches 
made on the tallies varied with the amount. 
The notch for £100 was the breadth of a thumb, 
for £1 the breadth of a barleycorn. A penny 
was indicated by a slight slit. 

Tally System, a mode of selling upon credit 
upon the instalment system, of which hire- 
purchase and the fixed instalment systems are 
outcomes. See Hiring, 

Talma, Fran 9 ois Joseph, French tragedian, 
born 1768, died 1826. In 1787 he made his 
d6but at the Com^e Fran^aise as S^ide in 
Voltaire's Mahomet, His greatest successes 
were achieved at the Th^tre de la R^pub- 
lique, which he and others founded in 1701. 
He enjoyed the intimacy of Napoleon, and 
was the friend of Chenier, Danton, Camille 
Desmoulins, and other revolutionists. Talma 
was the greatest modem tragic actor of France, 
and one of the earliest advocates of realism in 
scenery and costume. 

Talmud, The. The Talmud is a corpus of 
the sayings of the Jewish rabbis of the first six 
Christian centuries. In theory it is an elabora- 
tion of the Law of Moses, and Rabbi Akiba in 
the second century described it as ** a hedge 


about the Law It comes in result to be an 
intricate system of casuistiy attempting to 
meet every possible case which might occur, 
and so it deals with every imaginable subject. 
In spirit and subject-matter and method it is 
identical with the Muslim books of tradition of 
the tenth century. The word taJmud is a Hebrew 
word meaning ' learning * or ' teaching \ The 
Talmud is made up of two strata, the Mishnah 
or text, and the Gemara or commentary upon 
the Mishnah. From the point of view of matter 
its contents are distinguished into Halakha, 
literally * procedure *, the legal portions; the 
stories and all the rest being Haggada, * narra- 
tive*. The rabbis whose sayings are recorded 
in the Mishnah are called Tannaim, * tradi- 
tionists*; those who supply the material of 
the Gemara, Amoraim, * sayers *. Sayings of 
the Tannaim which did not get into the Mishnah 
are called Baraita, * extras *. They are found 
in the Gemara introduced by the words tna 
Rabbanan, * the rabbis hand down *, or the 
like. The Mishnah contains the teaching of 
the rabbis till about the year a.d. 200. It was 
collected by Rabbi Jehudah the Holy. Mishnah 
means * repetition ', that is, of the Law. It is 
in the late Hebrew language. The Gemara, 

* completion *, finishes about the year a.d. 600. 
Its language is Aramaic, and the later portions 
a mere jargon. The two together make up the 
Talmud. The plan is to give a few lines of 
Mishnah, followed by the (*emara upon it, which 
extends to two or three pages. There arc two 
recensions or editions of the Talmud, the Baby^ 
Ionian, and the Palestinian or Jerusalem Talmud, 
The latter is considerably the shorter. 

The Talmud is divided into six * orders *, 
Sedarim, whence the Jews call it Shas, from 
shisshah sedarim, * six sedarim *. Each of these 
Seder (singular of Sedarim) contains from seven 
to twelve ‘ tractates ’, Massekheth, sixty-three 
(originally sixty) in all. The Tractates are not 
always connected with the order under which 
they fall. The orders are: (1) Zeraim, * seeds 
on agriculture and crops; (2) Moed, * feasts ’; 
(8) Nashim, ‘ women ’, on levirate, divorce, 
marriage; (4) Nezikin, * damages *, on civil 
and criminal law; (5) Kodashim, * holy things *, 
offerings and vows; (6) Teharoth, * cleansings *, 
ceremonial ablution. The following subjects are 
dealt with in the Tractates: under Order I, 
prayers, heave-offerings, tithes; under II, the 
Sabbath, the half-shekel tax; under III, vows, 
the law of the Nazarite; under IV, the San- 
hedrin, idolatry, ^ sayings of the Fathers *; under 
V, the measurements of the Temple; under VI, 
leprosy, the red heifer, baths, soared books. In 
the Bcifylonian Talmud at the end of Order IV 
seven uncanonical Tractates are inserted, of 
which the most important are the sayings of 
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Rabbi Nathan and Soferim (* scribes *). It was 
forbidden to write the Oral Law, and the whole 
of thin mass of tradition was carried in the 
memory. Some, however, think it was written 
down almost at once. 

The best known of the early rabbis are Hillel 
and Shammai, each of whom founded a school. 
Hillers son, or grandson, Gamaliel was the 
teacher of St. Paul. After the fall of Jerusalem 
the rabbis removed to Jabneh. Here Eliezer 
ben Hyrcanos and Rabbi Akiba were chief 
disputants. The former was excommunicated; 
the latter died about a.d. 185 (in the war of Bar 
Cochba, whom he believed to be the Messiah). 
Rabbi Tarphon may be the Tryphon of Justin 
Martyr. Rabbi Meir drew up a Mishnah, founded 
on one of Akiba, and itself the basis of that of 
Jehudah. Simeon ben Jochai was long believed 
to be the author of the Zohar. Rabbi Jehudah 
the Holy, or the Prince, is generally called 
simply Rabbi. These are all Tannaim. 

Bibliography: The Babylonian Talmud was 
printed for the first time in Vienna, 1520-8; 
the censored edition, Basel, 1578-81, omits pas- 
sages offensive to Christians. Other editions 
followed, the last being that of L. Goldschmidt, 
Berlin, 1897 ff. There is an English translation 
by Rodkinson, Boston, 1901 ff. The Mishnah, 
text and Latin translation, was published by 
Surenhusius, Amsterdam, 1698-1708. The last 
edition is that of Beer, Holtzmann, and others 
(text with vowels, translation, and notes), 
Giessen, 1912 ff. Separate Tractates have 
been edited (some with Gemara) or translated 
by De Sola and Raphall (eighteen tractates), 
London, 1845; Strack (Yoma, &c., Berlin, 1888); 
Taylor, Sayings of the Jewish Fathers, Cambridge, 
1807; Streane, Chagigah, Cambridge, 1891; 
Danby, Sanhedrin, London, 1919. The Jerw- 
salem Talmud, first published in Vienna about 
1528, has been translated into French by Schwab, 
Paris, 1871. The text of its Mishnah has been 
edited by Lowe, Cambridge, 1888. The best 
introduction to the Talmud is that of Strack, 
Einkitung in den Talmud, 5th edition, including 
Midrash, Leipzig, 1921. An article by Emanuel 
Deutsch, first published in the Quarterly Review 
in 1867, did much to rekindle interest in the 
Talmud in this countiy. Much interesting 

matter concerning the early rabbis will be 
found in Edersheim’s History of the Jewish 
Nation, 2nd edition, London, 1896. 

Tamarica'ceas, a small natural order of 
polypetalous dicotyledons. The species are 
either shrubs or herbs, inhabiting ^iefly the 
basin of the Mediterranean. They have minute 
alternate simple leaves and usually small white 
or pink flowers in terminal spikes. Th^ are all 
more or less astringent, and their ashes after 
burning are remarkable for possessing a large 


quantity of sulphate of soda. See Tamarisk, 

Tam'arin, the name of certain South Ame- 
rican monkeys. The tamarins are active, rest- 
less, and irritable little creatures, two of the 
smallest being the silky tamarin {Midas rosalia) 
and the little lion monkey (M. leonfntis), the 
latter of which, though only a few inches in 
length, presents a wonderfol resemblance to the 
lion. 

Tam'arlnd (Tamarindus indica), a large and 
beautiful tree of the East and West Indies, 
nat. ord. Leguminosac. It is cultivated chiefly 
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for the sake of its pods (tamarinds). The West 
Indian tamarinds are put into casks, with layers 
of sugar between them, or with boiling syrup 
poured over them, and are called prepared 
tamarinds* The East Indian tamarinds are 
preserved without sugar. They are dried in 
the sun, or artificially with salt added. 

Tam'arisk, the common name of shrubs of 
the genus Tamarix, the type of the nat. ord. 
Tamaricaces. T, gallica is very abundant all 
round the Mediterranean, and is naturalized on 
some parts of the south coast of England. It 
attains a height of fri>m 16 to 20 feet, has small 
flowers of a bright-rose colour, and altogether 
has a very attractive appearance, which makes 
it very much sought after as an ornament for 
shrubberies and parks. 

Tam'atave, the chief port on the eastern 
side of Madagascar. Pop. 15,000. 

Tamaulipas (ta-mou-lg'pte), a maritime state 
of Mexico, on the Gulf of Mexico, north of Vera 
Cruz; area, 80,831 sq. miles. The coast is low, 
but in the interior, towards the south, the sur- 
fooe becomes finely diversified by mountain, hill, 
and valley. The soil is generally fertile. Cattle 
in vast numbers are reared on the pastures# 
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The foreign trade is carried on chiefly at the 
ports of Tampico and Matamoros. The capital 
is Ciudad Victoricu Pop. 249»d40. 

Tambourine (tam-bu-r4n0* a musical instru- 
ment of the drum species, much used among the 
Spanish and Italian peasants as well as else- 
where. It consists of a piece of parchment 
stretched over the top of a broad hoop, which 
is furnished with little bells. It is sounded by 
sliding the fingers along the parchment, or by 
striking it with the back of the hand or with 
the fist or the elbow. 

TamboVt a former government of Russia; 
area, 26,000 sq. miles. Vast numbers of excel- 
lent horses, cattle, and sheep are reared. Indus- 
trial establishments include distilleries, tallow- 
melting works, sugar-works, and woollen-mills. 
Pop. 8,400,000. 

Taixiil, one of the Dravidian languages, the 
name being sometimes erroneously extended to 
denominate the entire family. From a literary 
standpoint it is the chief of the Dravidian 
speeches, and is spoken by about seventeen 
million people occupying that region of the 
Indian Peninsula between Pulicat, a few miles 
north of Madras, and Cape Comorin, and between 
the Bay of Bengal and the Eastern Ghats. 
Throughout Ceylon the coolies are Tamilians, 
and the Tamilians generally are the most enter- 
prising and least scrupulous of all Hindus, 
settling in swarms wherever money is to be 
made. The KUngs of the Straits Settlements, 
and the East generally, are Tamilians. Malay- 
&lam, spoken within a small area on the west 
(Malabar) coast of India, south of Mangalore, 
is very closely allied to Tamil. Tulu is used in 
and around Mangalore. Kanarese is used in 
Mysore and in the western region of Haidara- 
bad. 

Tammany Hall, New York, is the head- 
quarters of a powerM section of the Democratic 
party. In 3789 William Mooney founded the 
Society of St. Tammany, a benevolent institu- 
tion named after a well-lmown Delaware Indian 
chief. From this society sprang the Tammany 
Hall General Committee, which, though not 
representative of the best of the Democratic 
party, soon attained great power. Aaron Burr 
became a leading spirit, and secured the return 
of Jefferson as President of the United States. 
In 1870 Tammany Hall fell under the evil sway 
of the notorious Tweed, an early Democratic 
‘boss*. Tweed initiated a daring system of 
plunder, which in two years trebled New York’s 
city debt, and proceeded to levy blackmail on 
prominent and wealthy firms and citizens. At 
length Tweed fell, betrayed by a dissatisfied 
participant in the spoil; but Tammany flour- 
ished later under John Kelly and Richard Croker, 
and if still a byword of American p<ditical and 


civic corruption. — Cf. Gustavus Myers, Hislofy 
of Tammany HaU (New York, 1901). 

Tammuz, a proper name occurring in Scrip- 
ture, but only once, in Ez, viii, 14, a deity of 
Sumerian origin, worshipped in Babylonia. Tam- 
muz was known among the Canaanites as Adonic 
and is considered as equivalent to the Greek 
Adonis^ The chief worship of Adonis among 
the Phcenicians was at Byblus, whence it was 
carried to Cyprus and Greece. Adonis has also 
been identified with Osiris. The death of Tammuz 
was celebrated by lamentations, his resurrection 
with frantic rejoicings mingled with the grossest 
debauchery. This idolatry appears to have been 
originally symbolical, connected with the death 
of nature in winter and its revival in spring. 

Tampa, a city of Florida, United States, the 
county seat of Hillsboro county, on a branch of 
the Tampa Bay inlet of the Gulf of Mexico; 
served by the Seaboard Air Line, &c. It is a 
seaport of importance, a jumping-off point for 
trade with the West Indies, and is also a seaside- 
resort. Pop. (1920), 51,008. 

Tampl'co, a seaport-city of Tamaulipas state, 
Mexico, at the mouth of the Panuco* There are 
important exports. Pop. 85,000. 

Tam worth, a municipal borough and market 
town of England, partly in ‘Warwickshire and 
partly in Staffordshire. The castle, now modern- 
ized, was an important fortress for many years 
after the Conquest, and the church of St. Editha 
(1845) was originally founded in the eighth 
century. Pop. (1921), 8000. 



Scarlet Tanager {Pyranga rubrei^ 


Tan'agera (Tanagridie), an Americmi fondly 
of perching birds, closely resembling finches, and 
generally brilliantly coloured. Th^ axe mostly 
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natives of South America, but the scarlet tanager 
{Pyranga rubra) and summer red bird (P. cutiva) 
range north to Canada. 

Tancred, son of the Marquis Otho the Good 
and Emma, the sister of Robert Guiscard, bom 
1078, died 1112. He was one of the heroes of 
the First Crusade. He distinguished himself at 
the siege of Nicaea (1097), at the battle of Dory- 
heum (July, 1007), at the capture of Jerusalem 
(July, 1000), and at Ascalon (12th Aug.), and 
was appointed by Godfrey de Bouillon Prince 
of Galilee. He died of a wound received at 
Antioch, and is represented by Tasso in his 
Jerusalem Delivered as the flower and pattern 
of chivalry. 

Tanganyi'ka, a lake of Central Africa, lying 
to the south of Lake Albert and occupying part 
of the floor of the Great Rift Valley. It is 420 
miles long, has an average breadth of about 
80 miles, and is 2550 feet above sea-level. It 
discharges intermittently by the River Lukuga 
into the Congo. Tanganyika was discovered by 
Speke and Burton in 1858. 

Tanganyika Territory, an East AfHcan 
mandatory territory, comprising portions of the 
former colony of German East Africa, adminis- 
tered by Great Britain under Article 28 of 
Part I, Treaty of Versailles. 

At'ea and Population. — The old divisions of 
Ruanda and Urundi in the extreme north-west, 
and the tiny region south of the Rovuma River 
centring on Kionga (the Kionga triangle) are 
incorporated in the Belgian Congo and Portu- 
guese Blast Africa respectively. There are twenty- 
two districts in the territory, viz. Tanga, Pangani, 
Bagamoyo, Dar-es-Salaam, Rufiji (Utete), Kilwa, 
Lindi, Rungwe (Tukuyu), Uflpa (Kasanga), 
Ujiji (Kigoma), Bukoba, Mwanza, Arusha, 
Moshi, Usambara (Lusheto), Tabora, Kondoa- 
Irangi, Dodoma, Morogoro, Iringa, Mahenge. 
(Names in parentheses are district capitals, 
which, if not specified, are named the same as 
the respective districts.) Area, about 865,000 
sq. miles; pop. (approximately), 4,000,000. See 
Urundi and Ruanda. 

Physiography. — There is a coast-line of 500 
miles between the Umba River (north) and 
the Rovuma. From the coastal plain the country 
rises to the plateau (about 4000 feet altitude) of 
the hinterland, and this plateau is cleft by the 
Great Rift Valley, and descends abruptly to 
the surfece-level of Lakes Tanganyika (2500 
feet) and Nyasa (1600 feet), which lie within it. 
The north-eastern comer of Lake Nyasa, part of 
Lake Tanganyika, and the southern portion of 
Lake Victoria are within the territory, which 
includes also Mount Kilimanjaro, Mount Meru 
(14,060 feet altitude), and the Livingstone 
Mountains. Rivers are numerous, and many 
small lakes exist. 
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Climate. — On the coastal plain the mean 
annual temperature is 78° F. Several climatic 
types exist: (1 ) the Indian, hottest in November, 
with a Deo^ber-April wet season; (2) the 
monsoon type in the north-east, hottest in 
February, with March-May and November as 
wet seasons; and (8) the equatorial type pre- 
valent in the north-west, with October-May and 
November-April as wet seasons, according to 
locality. 

Taams. — Dar-es-Salaam is the capital, and 
Tanga second in importance. Other seaports 
include: Bagamoyo, Kilwa, Pangani, and Lindi. 
Tabora is the chief inland town. Mwanza and 
Bukoba, on Victoria; Kigoma, Kasanga, and 
Ujiji, on Tanganyika; and Mwaya, on Nyasa, 
are the chief lake-side towns. 

Communications. — ^There are two metre-gauge 
railways: (1) Central Railway, fmm Dar-es- 
Salaam to Kigoma (Lake Tanganyika); length, 
780 miles. (2) Tanga Railway, from Tanga to 
Moshi; length, 222 miles, with an extension to 
Kahe affording communication with the Uganda 
Railway at Voi (Kenya Colony). Motor roads 
are few. Steamers ply on the three great lakes. 

People. — The Swahili is the most important 
native race; it is mainly Bantu, although there 
are Masai in the north and people of Zulu 
descent in the south. On the coastal plain there 
are some 250,000 Mahommedans, but other- 
wise paganism is universal. About 10,000 
Indians, 4000 Arabs, and 2450 Europeans com- 
pose the exotic element. Eklucational recon- 
struction began in 1010, and there are about 
forty-five Government schools. Protestant and 
Roman Catholic missionaries are at work. The 
Indian rupee, formerly legal tender, has been 
demonetized, and a new currency of shillings 
(20 es £ 1 ) has been adopted. 

Production. — Sisal, cotton, hides and skins, 
coffee, copra, ground-nut, ghee, grain, sesame, 
and bees-wax are the chief exports. Vast 
plantations of Ceara rubber have failed. In 
the forests of the Lake Victoria littoral and 
elsewhere the cedar, ebony, bamboo, &c., are 
found. Of known minerals, mica has been 
exploited; gold, coal, iron, lead, copper, salt, 
and gems (agate, tourmaline, &c.) are Imown 
to exist. Cattle, sheep, and goats are raised in 
large numbers. 

Oovemment, dbe. — ^Tanganyika Territory was 
conquered by British arms during the European 
War (q.v.: War in Germany's Colonies, with 
map of German Blast Africa). A provisional 
civil administration (British) was established 
north of the Central Railway on 1st Jan., 1017, 
and was extended in March, 1018, as far south 
as the Rovuma River. The Tanganyika Order- 
in-Council was proclaimed at Dar-es-Salaam on 
25th Sept., 1020, and a Governor with a nomi- 
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nated Executive Council now administers the 
Territory. 

Tangent, in geometry, a straight line which 
touches a curve. If the curve is a circle or a 
conic, a sufficient definition (Euclid’s) is that 
a tangent is a line which meets tlie curve, but 
being produced does not cut it. The tangent to 
a circle or conic at a given point may therefore 
be described as the line which passes through 



the point and has the same direction as the 
curve at the point; and it is this property, 
stated in more precise form, which is taken as 
the general definition applicable to all curves. 
The straight lines shown in the figure are the 
tangents to the figure of eight at A, B, and C 
respectively; but the tangent at A is the only 
one of the three which satisfies Euclid’s defini- 
tion, The modem definition of a tangent in- 
volves the conception of a limitf and may be 
put briefly as follows. Let P be a point on 
a curve; take Q any neighbouring point, and 
join PQ, producing it indefinitely; the line PQ 
is called a secant through P. If the point Q is 
brought closer and closer to P, so that the dis- 
tance PQ tends to zero (becomes indefinitely 
small), the secant PQ may tend to a limiting 
position, in which case this limiting position is 
defined to be the tangent at P. If the curve is 
defined anal 3 rtically, its equation being y = f(x), 
the definition leads to the result that the gradient 
of the tangent at (x, y) is dy/dx, or f'{x) (see 
Calculus), A curve may have an infinite number 
of maxima and minima near a particular point, 
and have no definite tangent at that point; an 
example is the curve y — xHm{llx), at the 
origin. There are even continuous curves which 
have no tangent anywhere, being, as it were, 
like the edge of a saw with infinitely many 
infinitely short teeth; an example is a curve 
defined analytically by Weierstrass (see Punc- 
tion). In geometry of three dimensions, a 
surface has not only tangent lines, but also 
tangent planes, the tangent plane at an ordinary 
point of a suriace being a plane containing all 
the tangent lines at that point. 

Tanghin {Tanghinia venenifera), a tree of 
Madagascar, nat. ord. Apocynaceie, beanng a 


fruit the kernel of which, about the size of an 
almond, is highly poisonous. Trial by tanghin 
was formerly used in Madagascar as a test of 
the guilt or innocence of a suspected criminal. 
The person undeigomg the ordeal was required 
to swallow a small portion of the kernel. If 
his stomach rejected it he was deemed innocent, 
but if he died, as happened in most cases, he 
was deemed to have deserved his fate and 
to have suffered the pimishment of his crime. 

Tangier (tan'jer), a seaport of Morocco, on 
the Strait of Gibraltar. It stands on two heights 
near a spacious bay. The harbour carries on 
a large trade, but is mainly an open roadstead, 
although there is a basin for smaller vessels. 
Pop. 50,000 (12,000 being Europeans). In 1662 
Tangier was annexed to .the English Crown, 
but in 1684 it was given up. It is now the 
centre of the circumambient * internationalized ’ 
zone of Tangier; area, 140 sq. miles. 

Tangle, the common name of two species 
of sea-weed found on the shores of Britain, 
Laminaria digit&ta and L, saccharlna, 

Tanlstry, a system of succession employed 
in early Ireland and Scotland by which every 
chief or king had a recognized ’ tanist ’ or hei> 
apparent, a male of his near kin (generally a 
brother), who was elected heir at the time of 
the inauguration of the new ruler. Succession 
was hereditary in the family, but elective in the 
individual. This device was intended to prevent 
the occurrence of minorities, or more probably 
(for the doctrine of primogeniture had not yet 
been accepted in medieval Europe) to guard 
against the danger of disputed successions and 
of claims derived from a descent through females. 
Tanistry distinguished the Scots from the Piets, 
who preferred female to male descent. Tanistry 
was abandoned in favour of succession by primo- 
geniture. 

Tanjore, a maritime district and city of 
Madras province, India. The district, of which 
more than half forms the delta of the Cauvery, 
is served by the South Indian Railway, and 
produces rice as a staple. There are fifteen 
ports (Negapatam, &c,). Area, 8710 sq. miles; 
pop. 2,500,000 (01 per cent Hindu). Tanjore 
City, on the main line of the railway, is the 
head-quarters. Pop. 60,800. 

Tanks. Tanks are the essence of the offensive 
spirit in modem mechanical warfare, a single 
tank being in itself a heavily armoured weapon 
combining mobility with great offensive power. 
The tank is a great man-power saver, in that 
a single machine with its crew of from three 
to eight has the offensive power of many times 
those numbers of unarmoured infantry soldiers. 
A well-known writer on tanks, and one with 
great experience of his subject, sums up the 
question of the tactical employment of tanks 
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in theie three words: “penetration with se- 
curity **. In other words, tanks are used to 



British Tsnk croatins s Trench 

assist infantry to reach the objective by breaking 
down the physical obstacles to their doing so. 


twenty-five infiantry soldiers in addition to its 
crew; and specially constructed tanks are in 
use as gun- or supply-carriers. In the first case 
a 6-inch gun with its anununition can be carried 
across country, and in the second case 10 tons 
of supplies. 

The name tank as applied to these machines 
was, owing to the necessity of camouflage during 
the experimental period, first used in Dec., 1015, 
and tanks were first used in battle nine months 
later, on 15th Sept., 1016, when, out of forty- 
nine detailed for the attack, thirty-two reached 
their starting-points. Marvellous as has been 
their development, tanks are still very much 
in the experimental stage. From the original 
Mark I of 1015-6 to Mark V Star of 1018, the 
latest one to be used in battle, is a far cry, and 
it is understood that later patterns are still more 
effective. The original Mark 1 was fitted with 
a cumbersome and vulnerable tail as an aid to 
steering and balancing, both of which operations 




P, Petrol tanks, r. Radiator, o, Gear-box. p. Fan. w/Watcr tank. L, Louvres, c, Drivins-chain. 
E, Engine. 8. Silencer, o, Side-door. 3, Gunner’s seat. 3, Driver’s seat. 


while at the same time using to the full their were performed with difficulty; succeeding Marks 
own great offensive power. have had no tails, and their mechanism has been 

In addition to its r61e of an offensive weapon, so much improved that they can turn almost as 
the latest i>attem of heavy tank of which details easily as a light car. 

have been published can carry from twenty to Infantry Training 1921 notes that “ the speed 
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and radius of action of tanks are constantly Tannic Add, or Tannin, a peculiar add 


increasing*. This being so, it is reasonable 
to assume that the mc^els later than those 
therein mentioned are possessed of much greater 
capabilities. The present Mark V, a heavy tank, 
has a speed of 2^ miles an hour, is armed with 
two O-pounders and three Hotchkiss guns, and 
can cross a 10-foot gap or surmount a parapet 
4 feet 6 inches high; it has a crew of eight. 
Medium C Tank has three Hotchkiss guns, and 
a speed of 5 miles an hour; it also can negotiate 
a 10-foot gap, but its climbing powers are limited 
to a parapet of 8 feet 0 inches; it has a crew of 
three. It is understood that Medium D has a 
very much increased speed, even reaching to 
20 miles an hour, and has an armament of one 
6-pounder and three Hotchkiss guns. — ^Bibuo- 
orapht: C. and A. Williams-Ellis, The Tank 
Corps; Colonel J. F. C. Fuller, Tanks in the Great 
War; Captain D. G. Browne, The Tank in Action, 

Tannahili, Robert, a popular writer of Scot- 
tish songs, was bom in Paisley in 1774, of 
parents in humble life, and was himself bred 
to the occupation of a weaver. In 1807 the 
first edition of his Poems and Songs was pub- 
ilished, and was received very favourably by 
'the public. A second edition, careftiUy revised, 
whi^ he had prepared for the press, was refused 
by Constable of Edinburgh, and this tended to 
increase the melancholy from which he had 
been suffering; on the 17th of May, 1810, he 
committed suicide by drowning. Among his 
songs are: Gloomy Winters Noo Axvd’; Jessie, 
the Flower o’ Dunblane; Loudon^ s Bonnie Woods 
and Braes; and The Lass o* Arranteenie, 

Tannenberg. See European War {Eastern 
Front, 1914), 

Tannhftuser (tUn^oi-zer), or Tanliftuser, 
the hero of an old German legend. He gained 
admission into a hill called the Venusberg, in 
the interior of which Venus reigned, and for a 
long time he remained buried in sensual pleas- 
ures. Eventually he escaped and journeyed 
to Rome, but Pope Urban IV refused to grant 
him pardon until the staff in his hand should 
sprout. Despairing, the knight returned to the 
Venusberg; but meanwhile the Pope’s wand 
actually began to sprout, and, taking this as 
a sign from God, the Pope has^y sent messen- 
gers into all lands to seek for him. But Tonn- 
hAuser was never again seen. The Tannhftuser 
legend has been treated poetically by Tieok 
and Heine, and Richard Wagner adopted it 
(with modifications) as the subject of one of 
his operas. (Cf. aiso Swinburne’s Laus Veneris,) 
The Tannhftuser of the legend was identified 
with a German knight and miimesinger who 
lived in the thirteenth oentury. — Cf. Sabine 
Baring-Gould, Curious Myths of the Middle 
Ages, 


which exists in every part of all qiecies of 
oaks, especially in the bark, but is found in 
greatest quantity in gall-nuts. Tannic acid, 
when pure, is nearly white, and not at all 
crystalline. It is very soluble in water, and 
has a most astringent taste, without bitterness. 
It derives its name from its property of com- 
bining with the skins of animals and converting 
them into leather, or taiming them. It is the 
active principle in almost all astringent vege- 
tables, and is used in medicine in preference to 
miner^ astringents, because free from irritant 
and poisonous action. The name is generally 
applied to a mixture of several substances 
occurring in plants. All have a characteristic 
astringent taste, give a blue or green coloration 
with ferric salts, are precipitated by albumen 
or gelatine, and react with skin to give leather. 

Tanning. See Leather, 

Tanrec, or Tenrec (Centetes), a genus of 
insectivorous mammals covered with bristles 
about an inch in length. They are the type 
of a special family (Centetldie) only r^resented 
in Madagascar. They hibernate like the Euro- 
pean hedgehogs, and live in burrows, which 
they excavate by means of their strong claws. 



Tanty (Tanacitum vutgOre) 

a, Achene. b Tubular ray floret e. Tubular disc floret 


Tansy (Tanadtum vulgdre) is a well-known 
plant, being abundant In Britain and throughout 
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Europe on the borders of fields and road-sides. 
It is a tall plant, with divided leaves and button- 
like heads of yellow flowers. Every part of the 
plant is bitter, and it is regarded as tonic and 
anthelmintic, tansy-tea being an old popular 
medicine. It is now cultivated in gardens 
mainly for the young leaves, which are shredded 
down and employed to flavour puddings, cakes, 
&c. 

Tanta, a town of Lower Egypt. Tanta has 
three great annual fairs (January, April, and 
August). Pop. 74,200. 

Tan'talite, a heavy mineral tantalate of iron 
and manganese resembling columbite (q.v.), and 
used as an ore of tantalum. 

Tan'talum, a rare metallic element discovered 
in the Swedish minerals tantalite and yttro- 
tantalite; chemical symbol, Ta; atomic weight, 
181*5. It was long believed to be identical with 
niobium, but their separate identity has been 
established. 

Tan 'talus, in Greek mythology, a son of 
Zeus, and King of Phrygia, Lydia, Argos or 
Corinth, who was admitted to the table of the 
gods, but who had forfeited their favour either 
by betraying their secrets, stealing ambrosia 
from heaven, or presenting to them his mur- 
dered son Pelops as food. His punishment con- 
sisted in being placed in a lake whose waters 
receded from his lips when he attempted to 
drink, and of being tempted by delicious fhiit 
overhead which withdrew when he attempted 
to eat. Moreover, a huge rock for ever threatened 
to fall and crush him. 

Tantalus, a genus of wading birds of the 
stork family (Ciconiidsc). T. loculaior is the 
wood-ibis of America, which frequents extensive 
swamps, where it feeds on serpents, young 
alligators, frogs, and other reptiles. The .African 
tantalus (T. ibis) was long regarded as the 
ancient Egyptian ibis, but it is rare in Egypt, 
belonging chiefly to Senegal, and is much larger 
than the true ibis. Other species arc native to 
South and South-East Asia. 

Tantras, sacred books of the Hindus, related 
to the Puranas, They are believed to have 
been composed in the sixth or seventh century, 
and are attributed to Dattatreya, who was the 
incarnation of the Hindu trinity, Brahma, 
Vishnu, and Siva. The teaching of the Tantnu 
is usually in the form of a dialogue between 
Siva and Durga. The Tantras are magical and 
mystical in their contents, but discuss a variety 
of subjects, dealing with the creation and 
destruction of the world, and the worship of 
the gods. 

Taoism, one of the three ‘ Teachings % or 
doctrinal systems of China, ascribed to Lao-Tse 
(q.v.). The source of this philosophical and 
politico-ethical system is the Tao-Hk-king, sup- 


posed to have been written by Lao-Tse. Taoism 
teaches a philosophy of the unconscious, self- 
abnegation and disinterestedness, cultivation of 
humility and quietism, avoidance of self-display, 
and non-interference with the natural order of 
things. Pohtically it preaches a theory of 
laiaser-faire. The chief exponents of Taoism 
were Chwang-tse in the fourth, and Lieh-tse in 
the third century b.c. Present-day Taoism, 
however, differs widely fh>m the teaching of 
the Tao-iih-king, It is a mass of magic and 
superstition. Between the third and sixth 
centuries Taoism was greatly influenced by 
Buddhism. — ^Bibuoobaphy: J. Legge, Religions 
of China; R. K. Douglas, Confucianism and 
Taouism, 

Taorml'na, a famous modem winter seaside- 
resort, in the province of Messina, Sicily. Pop. 
5000. 

Ta'pestry, a decorated stuff used chiefly for 
curtains, waU hangings, and frimiture coverings, 
made by weaving coloured threads into warp 
threads without a loom or shuttle. The warp 
threads may either be stretched in vertical 
frames (high warp or haute lisse, the method 
of the Gobelins factory) or in horizontal ft’ames 
(low warp or basse lisse, the method used at 
Beauvais). In both cases the weaver works 
from a design known as a cartoon, and a similar 
result is obtained. The process was practised 
at a very early period. Examples survive from 
ancient Egypt and Greece, also numerous speci- 
mens of Egypto-Roman work of the second to 
the fifth century a.d.; and to-day it is wide- 
spread in primitive societies. From the fifth 
to the ninth century the Roman tradition was 
mainly preserved in the monasteries; but guilds 
of weavers appeared later, and the art became 
important and widespread by the end of the 
thirteenth century. Its chief centres were in 
Northern Europe, notably at Arras in the 
fourteenth and fifteenth centuries, Brussels in 
the fifteenth and sixteenth centuries, Middel- 
burg and Delft in the late sixteenth and early 
seventeenth centuries, Mortlake in the seven- 
teenth century, and Paris fi*om the sixteenth 
century to the present day. Climate there made 
tapestry more suitable for the decoration of 
ecclesiastical and civil buildings and of private 
houses than the wall paintings of Italy and the 
south. Liberal encouragement and patronage 
were given by the rulers of different countries. 
Cosimo I of Florence established a factory in 
that city which survived till the eighteenth 
century; Wolsey and Henry VIII bought the 
finest Flemish tapestry of their day, of which 
many examples still remain at Hampton Court; 
In France, Francis I, Henry II, and Henry IV 
all established factories, and Louis XIV founded 
those of Beauvais and Gobelins, which are still 
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In <^>eration; and in England, James I and 
Charles I gave Uberal support to the Mortlake 
factory. Private enterprise in the eighteenth 
and nineteenth centuries is represented by the 
existing factory at Aubusson, and the work in 
England of Hickes, of the Fulham factory, and 
of William Morris. The cartoons of the earlier 
tapestry weavers were mainly derived from 
mural decorations and illuminated manuscripts, 
and in subject and design show markedly the 
influence of painting. In the fifteenth and 
sixteenth centuries, however, more purely decora- 
tive pieces are woven, such as the leafy designs 
known as verdures, and those embodying heral- 
dic or pure abstract ornament. The borders 
enclosing the designs also show an interesting 
development, from a simple selvage or plain 
band, through narrow borders enclosing legends 
in Gothic letter, or composed of floral patterns, 
to the heavy and elaborate ornament of the 
seventeenth and eighteenth centuries. Among 
painters who have supplied designs for tapestry 
are: Jehan Fouquet (a set illustrating the 
Trojan War, woven at Arras in the fifteenth 
century, represented in the Victoria and Albert 
Museum), Raphael (the famous cartoons of the 
Acts of the Apostles, in the Victoria and Albert 
Museum), Rubens, Bernard van Orley, Le Brun, 
Boucher, and Oudry. With the change in 
painting from the use of colour in a mosaic of 
definite tints, to its treatment as modified by 
light and shade and atmosphere, corresponds 
the more realistic treatment of the seventeenth 
century and subsequent tapestries, in which 
there is not only a much wider range of colour 
but greater complexity and subtlety in weaving. 
This approximation of tapestry and painting 
culminates in the productions of Gobelins and 
Beau^’ais under the control of the painters 
Oudry and Boucher, the former factory con- 
centrating mainly on wall hangings, the latter 
on fiimiture coverings, screens, and small panels. 
The result has been virtually to kill tapestry as 
an independent art, by causing it to lose its 
own characteristic qualities in attempting to 
Imitate and rival painting. — Cf. W. G. Thomson, 
A History of Tapestry. 

Tap'etl, the Brazilian hare, the Lepus brasili- 
crisis, the only hare inhabiting South America. 

Tape- worms, the name common to certain 
internal parasites, constituting the class Cestoda 
of the phylum Platyhelmia, found in the mature 
state in the alimentary canal of warm-blooded 
vertebrates. Tape-worms are composed of a 
number of flattened joints (proglottides), attached 
to a head (which Is the true animal) fhmished 
with hooks or suckers, or both, which enable it 
to maintain its hold on the mucous membrane 
of the Intestines of its host. The proglottides 
form a chain of bisexual buds, the oldest being 
VOL.ZL 


fEulhest removed from it. The tape-worm has 
neither mouth nor digestive organs, nutrition 
being effected by absorption through the skin. 
The length of the animal varies from a few 
inches to several yards. The ova do not undergo 
development in the animal in which the adidt 
exists. They require to be swallowed by some 
other form, usually a wann-blooded vertebrate, 
the ripe proglottides being expelled from the 
bowel of the host with all their contained ova 
fertilized. The segments or proglottides decom- 
pose and liberate the ova, which are covered 
with a capsule. After l^ing swallowed the 
capsule bursts and an embryo, called a proscolew, 
is liberated. This embryo, by means of spines, 
perforates the tissues of some contiguous organ, 
or of a blood-vessel, in the latter case being 
carried by the blood to some solid part of the 
body, as the liver or brain, where it surrounds 
itself with a cyst, and develops a vesicle con- 
taining a fluid. It is now called a bladder-worm, 
whieh is ineapable of ftirther development till 
swallowed by the seeond or intermediate host. 
Here it beeomes the head of the true tape-worm, 
from which proglottides are developed posteriorly 
by gemmation, and we have the adult animal 
with which the cycle begins. Several true tape- 
worms occur in man. Taenia solium, the cystic 
form of which {Cysticercus ceUuiosce) produces 
the measles of the pig, being the most common. 
Another, T, mediocanellaia, is developed from the 
bladder-worm, which causes measles in the ox 
The tape-worm of the dog, T. serrdta, is the 
adult form of the large bladder- worm {Coenurus 
cerebralis) which infests the brain of the 
sheep, causing staggers. Each cyst produces 
a number of tape-worms. T. echinococcus of 
the dog passes its bladder-worm stage in man, 
or a hoofed mammal, as a huge compound cyst 
{Echinococcus veterinorum), from which numer- 
ous tape-worms may develop. 

Taphrina, a genus of ascomycetous Fungi, 
family Exoascacese. They are parasites pro- 
ducing blister-like malformations on the leaves 
of pear, poplar, elm, and other trees. 

Tapio'ca, a farinaceous substance prepared 
from cassava meal, which, while moist or damp, 
has been heated for the purpose of drying it on 
hot plates. By this treatment the starch-grains 
swell, many of them burst, and the whole 
agglomerates in small irregular masser or lumps. 
In boiling water it swells up and forms a viscous 
jelly-like mass. See Cassava. 

Tapir, the name of odd-toed ungulate or 
hoofed mammals forming the family Tapirids. 
The nose resembles a short fleshy proboscis; 
there are four toes to the fore-feet, and three 
to the hind ones. The common South American 
tapir (Tapirus terrestris) is the size of a small 
ass, with a brown skin, nearly naked. It inhabits 
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forests, lives much in the water, conceals itself 
during the day, and feeds on vegetable sub- 
stances. There are several other American 
qiecies. The T. indicus is found in the forests 
of the Malay Peninsula, Java, and Sumatra. 
It is larger than the American species, and is 
a most conspicuous animal fh>m the white 
back, rump, and belly contrasting so strongly 
with the deep sooty black of the rest of the 
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body as, at a little distance, to give it the 
aspect of being muffled up in a white sheet. 
The young are spotted. Fossil tapirs are scat- 
tered throughout Europe, Asia, and North 
America. 

Tapping, or Paracente'sls, a surgical opera- 
tion commonly performed for dropsy, but also 
for empyema, and for the relief of other morbid 
effusions in natural or accidental cavities of the 
body. It consists in piercing the wall of the 
cavity with an instrument, commonly a trocar 
or a bistoury. The fluid usually flows out, but 
it is sometimes necessary to use an instrument 
which acts as a S3Tinge. 

Tar. See CocU-tar; Oas Manufacture; Pitch; 
Betort; Wood-tar, 

Tara, or Taro, the native name given to 
plants of the genus Colocasia, nat. ord. Araoee, 
especially C. eeculmta and C. macrorhiza, culti- 
vated in the Pacific Islands for their esculent 
root, which, though pungent and acrid when raw, 
becomes palatable when cooked. A pleasant 
flour is also made of the roots or tubers, and 
the leaves are used as spinach. The name is 
also given to the allied Caladium eaculenta, 
whose tuberous root and leaves are used in the 
same manner. 
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Tara, a hill (510 feet altitude) of County 
Meath, Ireland, the centre of Druidism in the 
time of St. Patrick, and for long a residence 
of the kings of Ireland. 

Taral (ta-rl^; * moist land*), a marshy and 
jungly tract of Northern India, running along 
the foot of the first range of the HimMaya for 
several hundred miles, with a breadth of from 
2 to 15 miles. The name is officially applied to 
a district in the Kumaun division of the United 
Provinces, consisting of a strip of country of 
about 90 miles in length along the foot of the 
Him&laya, and about 12 miles in breadth; now 
comprised in the Naini Tal district. Both are 
malarial and frequented by big game. 

Taranald (formerly New Plymouth), a 
provincial distinct of New Zealand, on the 
west coast of North Island; area, 8782 sq. 
miles. It is dominated by Mount Egmont, an 
extinct volcano. Dairying is the chief industry. 
New Plymouth is the chief town and port. Pop, 
61,000. 

Taran'to (ancient Tarentum), a seaport of 
Apulia, South Italy, in the province of Lecce, 
on the Gulf of Taranto. Manufactures include 
linen, cotton, velvet, muslin, and gloves. Taranto 
is a station of the Italian navy, and has an 
arsenal, &c. The ancient Tarentum was founded 
by the Greeks in 708 b.c., and became a powerflil 
city. It was captured by the Homans (272 B.c.), 
and remained a notable Roman town until the 
downfall of the Empire. Pop. 50,000. 

Taran'tula, a Idnd of spider, the LycOsa 
tarantula^ found in some of the warmer parts 
of Italy. When full grown it is about the size 
of a chestnut, and is of a brown colour. Its 
bite was at one time supposed to be dangerous, 
and to cause a kind of dancing disease; it is 
now known not to be worse than the sting of 
a common wasp. 

Tarapaedy a maritime province of Northern 
Chile. It forms a part of the rainless desert which 
produces nitrate of soda, and some silver. 
Iquique is the seaport-capital; other ports are 
Pisagua and Patillos. Area, 16,689 sq. miles; 
pop. (1920), 100,558. 

Tarare (t&-rfir), a town of France, in the 
department of Rh6ne. It has manufactures of 
muslins, silks, velvets, &c. Pop. 18,000. 

Tarascon, a town of Southern France, in 
the department of Bouches-du-RhOne, on the 
Rh6ne. The placidity of its daily routine is 
satirized by Daudet (Tartarin de Tarascon). 
Pop. 9000. 

Tarbes (t6rb), a town of France, capital of 
the department of Hautes Pyr^n^, on the 
Adour; served by the Southern Railway. Manu- 
factures embrace leather, woollens, machinery, 
weapons, &c. There is a race-course (Laloub^), 
and a breed of horses is raised. Pop. 28,615. 
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Tare, the common name of different tpedea lachia, Roumania, capital of the department of 
of Vicia, a genus of leguminous plants, Imown Goijiu, on the Jiu, one of the chief Wallachian 


also by the name of vetch. There are numerous 
species and varieties of tares or vetches, but 
that which is found best adapted for agricultural 
purposes is the common tare {Vida sattva), of 
which there are two principal varieties, the 
rummer and winter tare. They afford excellent 
food for horses and cattle, and hence are exten- 
sively cultivated, throughout Europe. (See 
Vetch.) The tare mentioned in Scripture (Matt, 
xiii, 80) is supposed to be the Lolium temulentum 
or darnel (q.v.). 

Tare, in commerce, a deduction made from 
the gross weight of goods as equivalent to the 
real or approximate weight of the cask, box, 
bag, or other package containing them. Tare 
is said to be real when the true weight of the 
package is known and allowed for, average when 
it is estimated from similar known cases, and 
customary when a uniform rate is deducted. In 
the phrase tare and tret, the word tret signifies 
an allowance for waste. 

Target, formerly used to describe the small 
jhield carried by a foot soldier; now used 
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almost entirely to denote a mark to aim at, 
more particularly with regard to rifle-fire. In 
this connection targets are of many kinds, 
shapes, and sizes, though the basic construction 
of all is the same, i.e. all are made of a frame- 
work of wood, over which is stretched a sheet 
of canvas, on which is painted either a ‘ bull’s- 
eye* or other mark to aim at, the remaining 
space being divided by invisible concentric 
circles, hits in which count less than in the 
bull’s-eye; other targets have figures represent- 
ing a man in various positions. 

Tgrgu Jiu (tdirgu zhyu), a town of Wal- 


rivers; the terminus of the State railway frrom 
Filiasi. Standing at the entrance to the gorge 
of the Jiu, the town owes its importance to its 
position at the head of a route across the Tran- 
sylvanian Alps, and as such it figured pro- 
minently during the European War. The 
Roumanians were driven out of TAigu Jiu on 
16th Nov., 1015, after a struggle lasting fitim 
28rd Oct. almost without cessation, during the 
first phase of which the Germans under Falken- 
hayn were driven back in utter disorder, and 
were pursued until 1st Nov. The second phase 
began on 10th Nov. Dragalina, the Roumanian 
general, was killed during the first battle. 

Targum (Aram, targum, translation, from 
targem, to interpret), a version of the Hebrew 
Scriptures in the Aramaic language, which 
became necessary after the Babylonian cap- 
tivity, when Hebrew began to die out as the 
popular language. An official, called meturgeman, 
had to translate the Hebrew Scriptures in the 
synagogues, and these translations were after- 
wards called Targum, The Targum, long pre- 
served by oral transmission, does not seem to 
have been committed to writing until the first 
centuries of the Christian era. The most ancient 
and valuable of the extant Targuma are those 
ascribed to or called after Onkelos (q.v.) and 
Jonathan Ben Uzziel. All the Targums taken 
together form a paraphrase of the whole of the 
Old Testament, except Nehemiah, Ezra, and 
Daniel, 

TarlTa, a seaport of Andalusia, Spain, in the 
province of Cadiz, the most southerly town in 
Europe. It is quadrangular in build, and pro- 
tected by a fortified islet. Fishing is the staple 
industry. Tarifa oranges are noted for their 
sweetness. Pop. 12,500. 

Tariff Reform. See Free Trade; Protection, 

Tam, a department of South-Westein France; 
area, 2218 sq. miles. Cereals and vines are 
cultivated on the tops and sides of the flat- 
topped hills. The capital is Albi. Pop. 
295,588. 

Tam-et- Garonne, a department of South- 
Western France; area, 1486 sq. miles. It be- 
longs to the basin of the Garonne, which traverses 
it south to north-west, and receives within it the 
accumulated waters of the Tam (length, 280 
miles) and Aveyron. Wheat and other cereals, 
fr^it, &0,, are raised. Woollen cloth and serge, 
linen goo^, silk hosiery, cutlery, leather, Ac,, 
are made. Montauban is the capital. Pop. 
159,560. 

TaraopoP, a town of Poland, in Galicia, on 
the Sereth. The inhabitants are employed in 
com-milling and trading in agricultural produce. 
Pop. 84,000. 
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Tarnov, a town of Poland, in Galicia, on the 
Biala. It has manufactures of linen, leather, 
chicory, and glass. Pop. 37,000. 

Tarpan, the wild horse once abundant in 
the steppe region between the Dnieper and 
Caspian, belonging to one of those races which 
are by some authorities regarded as original. 
They are not larger than an ordinary mule. 
The colour is invariably tan or mouse, with 
black mane and tail. During the cold season 
their hair is long and soft, but in summer it 
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falls much away. A similar type exists in the 
Gobi Desert and its neighbourhood. 

Tarpaulin, canvas well coated with tar, and 
used to cover the hatchways, boats, &c., on ship- 
board, and also to protect agricultural produce, 
goods in transit, &c., from the effects of the 
weather. In modern times so-called tarpaulin- 
cloth is extensively made from jute yams, and 
delivered untarred to be used for the above- 
mentioned purposes. 

Tarpelan Rock, a precipitous rock forming 
part of the Capitoline Hill at Rome over which 
persons convicted of treason to the State were 
hurled. It was so named, according to tradition, 
from Tarpeia, a vestal virgin of Rome, and 
daughter of the governor of the citadel on the 
Capitoline, who, covetous of the golden bracelets 
worn by the Sabine soldiery, opened the gate to 
them on the promise of receiving what they 
wore on their left arms. Once inside the gate 
they threw their shields upon her, instead of 
the bracelets. She was buried at the base of 
the Tarpeian Rock. 

Tarpon, or Tarpum, the Megalops aHanHcus^ 
a herring-shaped fish found on the southern 
coasts of the United States and in the West 
Indies. It reaches a length of 5 or 6 feet, and 
is from a hundred to several hundred pounds 
in weight. It is of giant strength. Though too 
coarse ordinarily for food, it is a great attrae- 
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tion to anglers. Its scales, which are of great 
size, are laigely used in ornamental work. 

Tarquinlus, Lucius, surnamed Priscus (the 
first or the elder), in Roman tradition the fifth 
King of Rome, supposed to have reigned from 
616-578 B.c. The family of Tarquinius was 
said to have been of Greek extraction, his 
father, Demaratus, being a Corinthian who 
settled in Tarquinfi, one of the chief cities of 
Etruria. Having removed with a large following 
to Rome, Tarquinius became the favourite and 
confidant of the Roman king, Ancus Martins, 
and at his death was unanimously elected his 
successor. According to Livy, he made war 
with success on the Latins and Sabines, from 
whom he took numerous towns. His reign was 
distinguished by the construction of the Cloaca 
Maxima, the Forum, the wall round the city, 
and the Capitoline Temple. He was killed by 
assassins employed by the sons of Ancus Martius 
in 578 B.c. 

Tarquinius, Lucius, surnamed Superbus (the 
proud), the last of the legendary kings of Rome, 
the son of Lucius Tarquinius Priscus, reigned 
from 584-510 B.c. He abolished the privileges 
conferred on the plebeians; banished or put to 
death the senators whom he suspected, never 
filled up the vacancies in the senate, and rarely 
consulted that body. He continued the great 
works of his father, and advanced the power of 
Rome abroad both by wars and alliances. By 
the marriage of his daughter with Octavius 
Mamilius of Tusculum, the most powerful of 
the Latin chiefs, and other political measures, 
he caused himself to be recognized as the head 
of the Latin confederacy. In 510 B.c. a con- 
spiracy broke out by which Tarquinius and his 
family were exiled from Rome, an infamous 
action of his son Sextus being part of the cause 
of the outbreak (see Lucretia), He tried re- 
peatedly, without success, to regain his power, 
and at length died at Cumse in 405 B.c. 

Tarragon {Artemisia DracundUus), a strong 
erect perennial plant of the composite order, a 
native of Siberia, cultivated In gardens for 
flavouring dishes. 

Tarrago'na, a maritime province of North- 
Eastern Spain. It is traversed by the Ebro in 
the south, and, although mountainous, is agri- 
culturally rich, viticulture being prominent, and 
all kinds of cereals, Ac., being raised. Manufac- 
tures include silks, velvets, soap, leather, and 
spirits, and fisheries are notable. Tarragona is 
the capital. Area, 2505 sq. miles; pop. 829,080. 

Tarragona (ancient Tarraco), a seaport of 
Spain, capital of the province of Tarragona, on 
the F^ancoli. The town was founded by the 
Phoenicians, and was long important under the 
Romans. In its environs are an ancient amphi- 
theatre, a circus, an aqueduct, Ac. There is a 
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large number of bodegas or wine-cellars. It has 
a ti^e in com, wine, and fhiit. Pop. 28,289. 

Tarra'aa, an industrial town of Spain, in the 
province of Barcelona. Manufactures include 
oottons and woollens. Pop. 22,679. 

Tarsia-work (It., from Lat. interserere, to 
insert), a kind of mosaic woodwork or mar- 
quetry much m favour in Italy in the iBfteenth 
century. It was executed by inlaying pieces of 
wood of different colours and shades Cito panels 
of walnut-wood, so as to represent landscapes, 
figures, fruits, flowers, &c. At Sorrento and 
other places the manufacture of wood-mosaic, 
in modem times, has become celebrated. 

Tarsius, a genus of mammals of the lemur 
family inhabiting the Eastern Archipelago. In 




Spectre Taraier {Tarsim spectrum) 


this genus the bones of the tarsus are very much 
elongated, which give the feet and hands a dis- 
proportionate length. Tarsius spectrum^ the 
spectre tarsier, seems to be the only species 
known. It is about the size of a squirrel, fawn- 
brown in colour, with large ears, large eyes, and 
a long tufted tail. It is nocturnal in its habits, 
lives among trees, and feeds upon lizards. 

Tarsus, in anatomy, that part of the foot 
which in man is popularly known as the ankle, 
the front of which is called the instep. It cor- 
responds to the wrist of the upper limb or arm, 
and is composed of seven bones. (See Foot) 
In insects the tarsus is the last segment of the 
leg. It is divided into several joints, the last 
being generally terminated by a claw, which is 
sometimes single and sometimes double. In 
birds the tarsus is that part of the leg (or pro- 
perly the foot) which extends from the toes to 
the first joint above; the shank. 

Tarsus (modem Tersous), an ancient city 
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of Cilicia, Asia Minor. The Apostle Paul was 
bom, and Julian the Apostate was buried there. 
Its inhabitants enjoyed the privileges of Roman 
citizens, and the city even became a rival of 
Athens, Antioch, and Alexandria. Tersous 
stands on the Cydnus, has a flourishing trade, 
and is connected by railway with Adana and 
the port of Mersina. 

Tartan, a species of cloth, checkered or cross- 
barred with threads of various colours. It was 
originally made of wool or silk, and constituted 
the distinguishing badge of the Scottish High- 
land clans, each clan having its own peculiar 
pattern. An endless variety of fancy tartans is 
now manufactured, some of wool, others of silk, 
others of wool and cotton, or of silk and cotton. 
The tartan patterns are used extensively for the 
decoration of travelling-rugs; in some cases the 
cloths are single make and composed of com- 
paratively thick yams; while in other cases 
equally thick fabrics are woven from much 
finer yams, by double-structure; and in the 
latter examples the two exterior surfaces of 
the mg arc often adorned with two quite different 
tartans. 

Tartar Emetic, or potassium antimonyl tar- 
trate, K(Sb 0 )C 4 H 40 „ is prepared by heating 
cream of tartar with antimony oxide and water. 
It crystallizes in small octahedra, and is used 
medicinally as an emetic. 

Tartaric Acid, or dihydroxy-succinic acid, 
CsHt(OH)s(COOH)g, an important vegetable 
acid occurring in the juice of the grape and 
in many fruits associated with malic acid. It 
is prepared from argol (see Cream of Tartar)* 
It crystallizes in large monoclinic prisms soluble 
in water and alcohol. It has a sour taste, is 
odourless, and is a dibasic acid. On heating 
it melts and then decomposes, yielding several 
compounds. It exists in four stercoisomeric 
forms, Icevo-tartaric acid, dextro-tartaric acid, 
meso • tartaric acid, and racemic acid, the first 
two of which are optically active (see Stereo^ 
chemistry; Polarization of Light)* Naturally 
occurring tartaric acid is dextro-rotatoiy. It 
is used medicinally, the sodium potassium salt 
{BjocheOe salt) forming the basis of Seidlitz 
powders; to some extent in calico-printing as 
a discharge; and in certain baking-powders. 

Tar'tarus, a deep and sunless abyss, accord- 
ing to Homer and the earlier Greek mythology, 
as &r below Hades (q.v.) as earth is below 
Heaven. It was clos^ by iron gates, and in 
it 2Seu8 imprisoned the rebel Titans. Later poets 
describe Tartarus as the place in which the 
spirits of the wicked receive their due punish- 
ment; and sometimes the name is used as 
synonymous with Hades, or the lower world in 
gener^. 

Ta8likent% or Tashkend', a town of Russian 
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Torkestan, on the Tchirshik, near its confluence with a bicameral legislature. The Legislative 


with Syr Dar3ra. It is connected by rail with 
Orenburg. Manufactures include silks, cottons, 
iron goods, dec., and trade, carried on chiefly by 
caravans, but partly by railway, is veiy exten- 
sive. Pop. 165,000. 

Taama'nia, an island state, the smallest of 
the Australian Commonwealth, separated from 
the continent by Bass Strait (q.v.); area, 
SS6,215 sq. miles (main island, 24,880 sq. miles). 
Tbttre are fifty-five a4Jacent islands, mostly in 
Bass Strait. The Furneaux group (with Flin- 
ders Island), King's Island, Maria Island (on 
the east coast), and Bruny Island (south coast), 
are the chief. (See Table of Comparative Areas, 
under Queensland.) The total population is 
211,080. 

Physu^aphy. — ^There is a coast-line of 900 
miles (i.e. 20 sq. miles of territory to each mile 
of coast-line). Cradle Mountain (5060 feet alti- 
tude), the Frenchman's Cap (4756 feet), and Ben 
Lomond (5010 feet) are the chief peaks. Rivers 
include: the Derwent, Huon, Arthur, and Tamar. 
The chief lakes are: Great Lake (area, 28,000 
acres), Lake Sorcll (12,300 acres), and Lake St. 
Clair (10,000 acres). Climafs.-^aptain Cook 
described it as the finest in the world ", and it 
certainly is exceedingly equable. In December, 
January, and February, the summer months, 
the average temperature is 62^, and in winter 
47", or 8" higher than London. 

Towns, — ^Hobart (pop. 53,400) is the capital. 
Launceston, on the Tamar, has a population of 
28,000. 

Production, — Wheat, oats, barley, potatoes, 
pease, beans, and hops are laigely cultivated, 
and the fruit includes grapes, cherries, plums, 
quinces, mulberries, peaches, apricots, walnuts, 
filberts, almonds, &c. Apples are exported, 
one-half of the crop reaching European markets. 
Ale from Tasmania is in great demand in Aus- 
tralia. Much wool is produced and exported. 
Other exports are: Jam, tanning bark, calcium 
carbide, timber, wolfram, gold, copper, silver, 
tin, lead, and zinc. In order of importance 
the chief mineral products are: copper, tin, 
aigentifierous lead, ^c, osmiridium, coal, gold, 
and wolfram. The Mount Lyell copper-mine is 
one of the world's greatest. Much of the island 
is heavily timbered. 

Social CondiHons: Religion, — The bulk of the 
people are Anglican, with Roman Catholics a 
bad second, and Presbyterians third. Educa- 
Hon, — ^There is, at Hobart, a University of 
Tasmania, granting degrees in arts, science, 
law, engineering, and conunerce. State high 
Bchooia tend to supplant the older * secondary * 
schools, both public and private. Primary edu- 
cation is free, compulsory, and non-sectarian. 
Oovemmmt. — ^There is a Central Government 


Council has 18 members, and the House of 
Assembly 80, both elected. For local govern- 
ment purposes there are 48 municipalities, 
besides Hobart and Launceston. 

History, — ^Tasmania was discovered (1642) by 
Abel Jansen Tasman, who named it after Van 
Diemen, the Governor of the Dutch East Indies. 
It was visited by Cook in 1760, and annexed to 
Britain in 1808, when the first settlement was 
made as a penal auxiliary to Botany Bay. In 
1816 voluntary settlers began to arrive, and, 
following the separation from Botany Bay (1825) 
and the arrival of the last convicts (1858), the 
name Tasmania was adopted and responsible 
government granted, and in 1001 Tasmania was 
federated with the other Australian colonies. 

Tasmanite, a flaky, resinous, brown coal 
occurring in Tasmania. 

Tasso, Torquato, Italian epic poet, son of 
Bernardo Tasso (1408-1569), also a poet, born 
at Sonento 1544, died 1505. He was early 
sent to the school of the Jesuits at Naples, and 
subsequently pursued his studies under his 
father's superintendence at Rome, Bergamo, 
Urbino, Pesaro, and Venice. At the age of 
sixteen he was sent to the University of Padua 
to study law, but at this time, to the surprise 
of his friends, he produced the Rinaldo, an epic 
poem in twelve cantos. The reputation of this 
poem procured for Torquato an invitation to the 
University of Bologna, which he accepted. Here 
he displayed an aptitude for philosophy, and 
began to write his great poem of Gierusalemme 
Liber ala (Jerusalem Delivered). While engaged 
on it he secured a patron in Cardinal Louis 
d'Este, to whom he had dedicated his Rinaldo. 
He was introduced by the cardinal to the court 
of Alfonso II of Ferrara. Here he remained from 
1565 to 1571, when he accompanied the cardinal 
on an embassy from the Pope to Charles IX of 
France. Having quarrelled with his patron, 
Tasso returned to Ferrara, and in 1578 brought 
out the Amintat a pastoral, which was repre- 
sented at the court. In 1575 he completed his 
epic of Gierusalemme Liberata. About this time 
he became a prey to morbid fancies, believed 
that he was persistently calunmiated at court, 
and systematically misrepresented to the Inquisi- 
tion. To such a pass, indeed, had this mania 
come in 1577 that the poet drew his poignard 
upon one of the domestics of the Duchess of 
Urbino. He was immediately arrested, but was 
set at liberty after two days* confinement. At 
his own request he returned to Ferrara, to the 
convent of St. Francis; but from here he made 
his escape, and travelled in disguise to his native 
place, Sonento, where he stayed with his sister 
Cornelia. He again asked permission to return 
to Femuf% a request which the duke coldly 
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granted. But In his excited and jealous condi- 
tion of mind Tasso found it impossible to re- 
establish the old friendly relationship at the 
court. He fled from Ferrara again, but again 
returned. So outrageous had his conduct now 
become that he was seized by the duke's orders 
and confined as a madman in the hospital of 
St. Anne at Ferrara. Here he remained from 
1579 to 1586, until he was released at the solici- 
tation of Vincent di Gonzaga. Broken in health 
and spirit, he retired to Mantua, and then to 
Naples. Finally, in 1565, he proceed to Rome 
at the request of the Pope, who desired him to 
be crowned with laurel in the capitol, but the 
poet died while the preparations for the cere- 
mony were being made. Tasso wrote numerous 
poems, but his fame rests chiefly on his Rtme, 
or lyrical poems, his Aminta, and his Oieruaa- 
lemme Liberaia. His letters are also interesting. — 
Bibliography: Editions — ^A. Solerti (Florence, 
1805-6, 8 vols.). Translations — ^E. Fairfax; 
John Hoole. Biographies — R. Milman, Life of 
Tasso; A. Solerti, Vita di Torquato Tasso; W. 
Boulting, Tasso and his Times, 

Tasso^ni, Alessandro, Italian poet, bom 1565, 
died 1685; chiefly known from his mock-heroic 
poem La Secchia Rapita (The Rape of the 
Bucket), founded on an incident that gave rise 
to war l^tween the Modenese and Bolognese in 
the thirteenth century. 

Taste, the sense by which we perceive the 
relish or savour of a thing. The organs of this 
special sense are the papiUoe^ or processes on 
the surface of the tongue, and also certain parts 
within the cavity of the mouth and the throat, 
as the soft palate, the tonsils, and the upper 
part of the pharynx. See Tongue. 

Tatars, or Tartars, the Russian term for 
the 8 million Turanian, and generally Muslim, 
tribes of Turkish origin settled within the con- 
fines of the former Imperial fixintiers. The 
term Turko-Tatar is used by scholars to de- 
signate non-Russian Turks, but is regarded as 
an insult by the Turks proper, who recognize 
no such ethnic (anthropologiod) designation, 
Tartar is derived from the Fr, Tartare, a col- 
lective term for Turks, Mongols, and Timguses 
(and sometimes Finns). According to the 
Arabic author Abulghazi, a descendant of Turk, 
one of the eight sons of Japhet, had twin sons, 
Tatar and Mongol. Mongol, however, does not 
appear in the Chinese annals, and from a.d. 880 
onwards Tata is common as a name for certain 
wild hordes of the In-Shan. The term Tatar 
was introduced into Europe by the Russians, 
and, although only the name of the tribal 
rearguard of the armies of Jenghiz Khan, it 
soon was extended to embrace Turks and 
Mongols collectively. 

Tate, Nahum, dnunatist. poetaster, and Poet 
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Laureate, was bom in 1652, and died in 1715. 
He was educated at Trini^ College, Dublin, 
where he graduated B.A. in 1672. His first 
drama, Brutus of Alba, founded on the story 
of iBneas and Dido, appeared in 1678. He then 
undertook to improve several of Shakespeare's 
plays, a task for which he was eminently quali- 
fied by total lack of poetic and dramatic ability. 
He metamorphosed Richard XI into The Sicilian 
Usurper, but even in this camouflaged form the 
play proved too frill of political allusions to suit 
a Restoration audience, and it was suppressed 
after three performances. Tate's version of 
King Lear actuaUy secured the banishment of 
Shakespeare's version from the stage until 1840. 
Tate out out the part of the Fool, and made 
the play end happily with the marriage of 
Cordelia to Edgar. Coriolanus turned into The 
Ingratitude of a Commonwealth in 1682. Tate 
also improved plays by Fletcher and Webster, 
and Eastward Ho! by Jonson, Chapman, and 
Marston. Dryden employed him in 1682 to 
write the second part of Absalom and AchitopheL 
In 1602 he was appointed Poet Laureate; he 
has strong claims (contested by Pye and Eusden) 
to be considered the least distinguished holder 
of that office. In 1696, having finished with 
Shakespeare, he turned his attention to the 
Psalms; and in that year his New Version of 
the Psalms, written in collaboration with Dr. 
Nicholas Brady, appeared. This version, though 
it attained almost universal use, is devoid of ^ 
poetic merit. 

Tate Gallery, the popular name for the 
National Gallery of British Art, presented to 
the nation by Sir Henry Tate, Bart. (1819-99), 
in 1897, and added to by Sir Joseph Duveen, 
the new wing being opened in 1910. The Gallery 
is situated in Millbank, London, and Sir Joseph 
Duveen has gifted a Gallery of Modem Foreign 
Art, which be erected beside it. 

Tatian, Christian apologist of the second 
century. A native of Assyria, he was educated 
in Greek philosophy; travelled extensively; 
caused himself to be initiated in the rites of 
various religions; and eventually embraced 
Christianity. Tatian became a disciple of 
Justin, after whose martyrdom he left Home 
and journeyed into Mesopotamia, where he 
preached certain Gnostic and heretical doo* 
trines. He seems to have disbelieved in the 
divinity of Christ, and his teaching inculcated 
abstinence from wine, from animal flesh, and 
from marriage. As a Christian apologist he 
wrote OraHo ad Gracos, which is still extant, 
and his Diatessaron seems to prove the existence 
of four gospels about the middle of the second 
century. The Latin version of the latter work 
was translated into English by HilL 

Tatteraall's, Knightsbridge Green, Londoi^ 
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Is the great metropolitan mart for horses, and Taimus, a mountain range of Western Ger- 


head-quarters of the turf; removed in 1685 from 
Grosvenor Place, where it was established by 
Richard Tattersall (1724-95) in 1773. 

Tattooing denotes the practice of making 
permanent coloured designs or figures in the 
skin by means of small punctures or incisions, 
which receive various dyes or pigments. This 
method of tattooing is to be distinguished from 
the custom of scarification, scar-tattooing, or 
cicatrization, which is practised by the dark- 
skinned people, and which consists in repeatedly 
cutting the skin at the same place so that in 
healing a raised scar is left. The custom of 
tattooing is found among numerous nations of 
different degrees of cultural development, as 
among the aborigines of Australia, the Poly- 
nesians, the Ainus of Japan, the old Egyptians, 
and probably among the Israelites, as may be 
inferred from the prohibition in Lev, xix, 28. 
Colour tattooing of an ornamental kind reached 
its most artistic development among the Maoris 
of New Zealand and the Japanese, but both 
these nations have almost completely abandoned 
the practice under the influence of civilization. 
The origin of tattooing has been ascribed to the 
custom of making blood-offerings to the de- 
parted spirits, to primitive therapeutics, to 
religious reasons, and especially to a desire of 
primitive man to beautify his body, and to the 
motive of sex attraction. As a rule, colour 
tattooing is generally ornamental, but scar- 
tattooing is more frequently used to produce 
distinguishing tribal marks. The practice of 
colour-tattooing is very prevalent among sailors 
of all nationalities. 

Tauchnltz (touh'nits), Bernhard Christian, 
Baron, German publisher, bom 1816, died 1895. 
His establishment at Leipzig, founded in 1837, 
is widely known from the collection of British 
authors issued from it, which numbers over 4000 
volumes, and is continually increasing. Baron 
Tauchnitz was British Consul-General for Saxony. 

Taunton, a municipal borough of Somerset, 
England, on the Tone. The castle is of very 
ancient foundation, and now contains an archeo- 
logical and natural history museum; there are 
also an old market-house and the Shire Hall. 
The town was long celebrk*ted for woollens; it 
now m anu f actures silks and gloves, has foundries, 
coach-worics, breweries, &c. Taunton is of great 
antiquity, and was a residence of West Saxon 
kings. Pop. (1921), 28,219. 

Taunton, a city of Massachusetts, United 
States, one of the county seats of Bristol county, 
on Tkunton River; served by the Old Colony 
branch of the New York, New Haven, & Hart- 
ford RaOway. It is a herring-fishery centre, and 
has varied manufactures and a heavy shipping 
trade. Pop. 87,140. 


many, mainly in Hesse-Nassau, extending east- 
ward from the Rhine, north of the Main; highest 
summit, Great Feldbeig (2886 feet). It contains 
the mineral springs of Wiesbaden, Hombuig, 
and Nauheim. 

Tau'rlda, a former government of Imperial 
Russia; area, 24,497 sq. miles. It contain^ the 
Crimea, and was drained by the Dnieper. Cattle- 
breeding and agriculture were important. Sim- 
feropol was the capital. Pop. 1,966,000. 

Taurus, the Bull, one of the twelve signs 
of the zodiac, which the sun enters about the 
20th April. Taurus is also the second zodiacal 
constellation. Its brightest star, of orange 
colour and of the first magnitude, represents 
the eye of the Bull, and is named Aldebaran. 
Close by is the group of stars called the Hyades. 
The constellation also contains the well-known 
beautiful cluster of the Pleiades. 

Taurus, a mountain chain of Asia Minor, 
stretching for about 500 miles from the Euphrates 
to the ^gean Sea, afterwards running north of 
the Gulf of Adalia. In the east it takes the 
name of Ala Dagh, in the west that of Bulghar 
Dagh. It descends steeply to the sea on the 
south; northwards it merges gradually into the 
plateau of Asia Minor. It is connected by the 
Alma-Dagh with the chain of Lebanon; and by 
Anti-Taurus, with Ararat, Elburz, and the Cau- 
casus. 

Tavistock, a market town of Devonshire, 
England, in the valley of the Tavy. Manganese, 
copper, silver, tin, and lead are worked near by, 
and arsenic is produced from the copper ore. 
Sir Francis Drake was a native. Pop. (1921), 
4300. 

Tavoy, a district and town in the Tenasserim 
division of Lower Burmah. The district extends 
east and west between the Siamese frontier and 
the Bay of Bengal, and is very rugged, except 
in the valley of the Tavoy River and along the 
coastalplain. Rice is the staple crop. The town, 
on the Tavoy River, is the district head-quarters, 
and has a monopoly of the transit trade with 
Rangoon, Calcutta, and Malaya. Area, 5808 sq. 
miles; pop. (district), 110,000; (town), 25,000. 

Taxa'cesB, a sub-order of Conifers, some- 
times regarded as a distinct order, comprising 
the yew tree (Taxus) and other trees or shrubs 
which inhabit chiefly the temperate parts of 
Europe, Asia, Africa, and America. 

Taxation. The compulsory levies which a 
central government makes upon the citizens of 
a state for funds with which to carry on the 
national services are • called taxes, while the 
levies of local government authorities are called 
rates. The national system of taxation is gener- 
ally regarded as including both rates and taxes. 
Besides this broad division, based upon the 
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character of the authority by whom the levy 
is made, there are many Afferent ways in 
which taxes may be classified. Of these the 
most familiar is the distinction drawn between 
* direct ’ and * indirect * taxation. Direct taxes 
are assessed upon corporations or individuals, 
and are ifenerally intended to fall upon those 
who pay them, and not to be passed on to 
others. Indirect taxes are assessed upon goods, 
and their burden tends to be passed on with 
the goods until it reaches the consumer, upon 
whom it ultimately falls. Some taxes do not 
fit conveniently into this classification. On the 
whole, however, it is the most important and 
useful method of discriminating between sources 
of national revenue, and it has been generally 
adopted. 

Direct Taxation , — ^The most productive tax 
imposed in this country has for many years 
been the income tax. This is a charge upon 
income and profits of every description, de- 
signed to fall directly upon the recipient of 
income, and graduated in proportion to his 
wealth. It was originally instituted in 1708, 
during the war with France, and it was repealed 
in 1815. In 1842 it was rcimposed by Sir Robert 
Peel, as a substitute for a large number of 
duties on imports and exports, to tide over 
the institution of f^ trade finance. It was 
again regarded as a temporary expedient; but 
it proved too productive to be discarded, and 
it has not only become permanent and the 
largest source of national revenue, but the 
rate at which it is levied has steadily risen. 
In the years immediately preceding the Euro- 
pean War, the income tax stood at Is, 2d, in 
the pound. Incomes under £160 were exempt 
from this tax. Earned income was taxed at the 
rate of 9d. in the pound if the total income did 
not exceed £2000, at Is. if it did not exceed 
£3000. Earned incomes over £8000, and all 
incomes fh)m property, were taxed in fUll, 
subject to abatements for individuals whose 
total income did not exceed £700. Super tax 
at 6d. in the pound on all income in excess of 
£3000 was also levied on those whose incomes 
exceeded £5000. During the War the income-tax 
rate rose rapidly, until, in 1018, it reached 6s. 
in the pound; while, in the same year, the 
super-tax limit was lowered to £2500 (on income 
in excess of £2000), and a sliding scale, risii^; 
to 4s. 6d, in the pound on very large incomes, 
was introduced. Income tax is le^ed, as far 
as possible, at the source; that is to say, profits 
are taxed before they are distributed; but 
super tax has to be assessed directly upon 
individuals. 

Another very important branch of direct 
taxation is comprised in the death duties. These 
ore charges imposed by the Government upon 


property which is being transferred from the 
dead to the living. Very large sums pass into 
the national exchequer through this channel, 
and since the power to inherit property is con- 
ferred by the State, it is fitting that it should 
be subject to a substantial contribution to State 
funds. An objection to heavy death duties is 
sometimes bas^ upon the ground that they 
constitute a tax upon capital, and therefore 
tend to diminish the capital available for in- 
dustry. The validity of this argument appears, 
however, to depend upon the assumption that 
incomes are never saved, and that capital is 
never squandered. 

Indirect Taxes , — ^The taxes levied upon com- 
modities are divided into two groups: customs 
duties, which are charged upon articles imported 
from other countries; and excise duties, which 
fall upon commodities produced at home. Under 
a system of protection (q*v.) customs duties are 
imposed for other than revenue-raising purposes; 
but in free trade (q.v.) an excise duty equal in 
amount to the customs duty is placed upon 
any home product which competes with a taxed 
import. 

Local Taxation , — Local government authori- 
ties frequently derive revenue from the owner- 
ship of property and from trading monopolies, 
such as water, gas, electricity, and tramway 
services; but they also raise money by taxation. 
The principal instrument of local taxation is a 
rate levied upon the rent of real property, such 
as lands, houses, railways, and mines. The 
incidence of these rates is a frequent subject 
of dispute, but, though the duty of paying the 
rates is sometimes apportioned between the 
owner and the occupier of property, there can 
be no doubt that, as a rule, they are deducted 
in the long run from the rent obtainable. 

Equity in Taxation , — ^Adam Smith laid down 
four maxims with regard to the conditions which 
a good system of taxation should fulfil; and, 
though many economists and statesmen have 
tried to improve upon them, they still command 
general assent. These maxims are: ** (1) The 
subjects of every State ought to contribute 
towards the support of the Government as 
nearly as possible in proportion to their respec- 
tive abilities, that is, in proportion to the 
revenue which they respectively enjoy under 
the protection of the State. (2) The tax which 
each individual is bound to pay ought to be 
certain and not arbitrary. The form of pay- 
ment, the manner of payment, the quantity to 
be paid ought to be clear and plain to the con- 
tributor and to every other person. (8) Every 
tax ought to be levied at the time or in tte 
manner in which it is most likely to be con- 
venient for the contributor to pay it. (4) Every 
tax ought to be so contrived as both to take 
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out and to keep out of the pockets of the people 
as little as possible, over and above what it 
brings into the public treasury of the State.** 

To these canons of taxation little need be 
added. In practice, however, there is often a 
conflict between the desirability of making each 
citizen conscious that he is contributing his 
share to the national exchequer, and the natural 
desire of a Government to extract *the maxi- 
mum of feathers with the minimum of 
squeals *• 

Taxidermy, the preservation of the skins of 
animals, birfls, or fishes, and the mounting of 
them to display, as far as possible, the creature 
in a life-like form, is a comparatively modern 
art, little more than three hundred years old. 
It was practised in this country in the seven- 
teenth century, as is shown by the natural- 
history specimens in the Sloane collection; but 
till about 1850 British practitioners were far 
behind both French and German. Since then, 
however, great advances have been made in 
British work, and the best artists here and in 
America have now little to learn from the 
Continent. The first step in taxidermy is ob- 
viously the stripping of the skin from the dead 
body, which must be accomplished without 
damage to the fur of animals, the feathers of 
birds, or the scales of fishes. Next come the 
measures for preserving the skin from decay. 
The preparations in use are of many different 
kinds. Those containing arsenical soap or 
corrosive sublimate are effective, but highly 
poisonous, and may be dangerous to the lungs 
and blood of the worker. A mixture of burnt 
alum and saltpetre is effective for most mam- 
mals, while ftir and feathers are usually treated 
with benzoline. In setting up the specimen, 
stuffing is now almost discarded. A copy is 
made of the animal, posed in a natural and 
life-like position, and fh>m this a * manikin * of 
light material is constructed, to which the 
sidn is fitted with much artistry and care. 
The inside of the jaws and mouth is moulded 
of some plastic material; while the old-fashioned 
staring and expressionless glass eyes have given 
place to hand-painted models of the living 
organ. In modem natural-history museums 
the finished figure is given an elaborate setting 
which reproduces the natural habitat. With 
such perfection of reproduction in view, it is 
obvious that the taxidermist must have not 
only much artistic taste and manual skill, but 
also a fairly wide knowledge of the habits and 
appearance in life of the animals with which 
he deals. — Cf. Montagu Browne, Artistic and 
SeienHftc Taxidermy, 

Tai^Uneter, an instrument by means of whiesh 
the distance travelled by a motor or other vehicle 
may be recorded in terms of the hire rate. They 


are most commonly used in cabs. The mileage 
records are obtained from a train of gearing, the 
first wheel of which receives its motion from one 
of the front wheels by a flexible shaft. On the 
last wheel of the train there is a pin fitted at the 
point corresponding to the performance of a 
complete mile of travel, and followed by others 
to represent the additional quarter miles. Other 
settings than that indicated are, of course, 
possible. The position of a metal flag indicates 
whether the mechanism is in operation or not. 
As a oar may be engaged on a combined system 
allowing for running- and waiting-time, clock- 
work is fitted to operate similar gear to that 
mentioned above when the car is stopped. 
The instruments fitted to taxi-cabs are sub- 
jected to tests by the local authorities before 
being put into service. 

Taxo'dlum, a genus of plants, nat. ord. 
Coniferae. The T, distichumt or deciduous 
cypress, a common ornamental tree upon Eng- 
lish lawns, is a native of North America. When 
growing in swamps, as it often does, it develops 
cone-shaped breatfrmg-roots. The bark exudes 
a resin which is used by the negroes for dressing 
woimds, and the roots, which are hollow inside, 
are used for bee-hives. 

Tay, the longest river in Scotland, and the 
one that carries to the sea a greater volume of 
water than any other in the British Islands. 
It rises on the north side of Ben Lui, near the 
borders of Argyllshire and Perthshire; is known 
in its earliest course as the Fillan, and enters 
Loch Tay (after being joined by the Lochy) as 
the Dochart; issues thence as the River Tay, 
and receives in its course the Lyon, Tummel, 
Garry, Isla, Bran, Earn, Almond, Ac., passes 
the towns of Aberfeldy, Dimkeld, and Perth; 
and at the latter place widens out into the 
Firth of Tay, and finally enters the North Sea 
after a course of 120 miles. The drainage basin 
is 2400 sq. miles. The estuary is from 1 to 8} 
miles wide. It is navigable as far as Perth, 
but Dundee is the chief port. The salmon- 
fisheries are important. 

Tay, Loch, a loch of Scotland, in the county 
of Perth, 15 miles long and about 1 mile broad; 
receiving at its south-west end the Lochy and 
the Dochart, and dischargii^ at its north-east 
end at Kenmore by the Tay. It is 508 feet deep 
(maximum), and is famous for salmon. 

Tay Bridge, a great railway bridge in Sco^ 
land crossing the estuary of the Tay from 
Fifeshire to Forfarshire at Dundee. The first 
bridge built here was opened for traffic in 1878. 
It was nearly 2 miles long, and had eighty-four 
spans, thirteen of which were blown down during 
the passage of a passenger train in a violent 
storm on the 28th Dec., 1879. A new and more 
substantial bridge (2 milei 78 yards iohg), con- 
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taining eighty-five piers, was opened in June, 
1887. 

Taylor, Bayard, American author, bom 1825, 
died 1878. He learned the trade of a printer, 
contributed to various magazines, made a journey 
through Europe on foot in 1844-5, on his return 
published Views Afoot in Europe^ and in this 
way gained a position on the staff of the New 
York Tribune. He afterwards travelled exten- 
sively in Mexico, Egypt, Syria, Asia Minor, 
China, India, Japan, Greece, Sweden, and Russia, 
relating his experiences in numerous books. He 
is chiefly remembered for his complete transla- 
tion of Goethe*s Faust in the original metres; 
this is probably the best English translation of 
the poem. He resided in Germany for lengthened 
periods, was for some time United States Secre- 
tary of Legation at St. Petersburg, and was 
afterwards United States Ambassador at Berlin, 
where he died. 

Taylor, Brook, English mathematician, bom 
1685, died 1781. Chosen a Fellow of the Royal 
Society, he became its secretary in 1714, an 
office which he retained four years. His chief 
works are: Methodus Incrementorum Directa et 
Inversa (London, 1715) and Linear Perspective 
(London, 1715). He was discoverer of the 
mathematical formula called Taylofs Theorem 
(q.v.), of extensive application in the higher 
mathematics. 

Taylor, Jeremy, English prelate and author, 
bom in 1618 at Cambridge, died at Lisburn, 
Ireland, in 1667. Educated at Perse's Free 
School in his native place, he entered Gonville 
and Caius College as a sizar in 1626. He gradu- 
ated M.A., and in 1636 obtained, by the patronage 
of Archbishop Laud, a fellowship at All Souls 
College, Oxford. In 1638 he was presented 
by Bishop Juxon to the rectory of Uppingham, 
in Rutlandshire, and in 1642 he was appointed 
chaplain in ordinary to Charles I. After the 
outbreak of the Civil War he continued to 
attend Charles as chaplain, and when the Parlia- 
mentary party proved victorious he was fre- 
quently imprisoned for short periods. Eventually 
he retired into Wales, where he was received by 
the Earl of Carbery, under whose protection he 
was allowed to exercise his ministry and keep a 
school. Afterwards he removed to London, but 
in 1658 he accepted an invitation from Lord 
Conway to reside at his seat in Ireland. Here 
he remained until the Restoration, when he was 
elevated to the Irish see of Down and Connor, 
with the administration of that of Dromore. He 
was also, in the same year, made a Privy Coun- 
cillor for Ireland, and chosen vice-chancellor of 
the University of Dublin. The greater part of 
his writings consists of sermons and devotional 
pieces, and upon the former rests his fame as 
a master of varied English prose. — Cf. E. W. 
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Gosse, Jeremy Taylof (English Men of Letters 
Series). 

Taylor, John, usually called the waier-poet, 
was bom in Gloucester about 1580, and died in 
1653. He served an apprenticeship to a water- 
man, was at the taking of Cadiz, under the Earl 
of Essex, in 1506, and was many years collector 
of the wine dues exacted by the lieutenant of 
the Tower of London. He afterwards kept a 
tavern, first at Oxford and then at Westminster. 
His pieces to the number of sixty-three were 
published in a folio volume in 1680, but he was 
the author of about one hundred and fifty pub- 
lications, both in prose and verse. They are 
characterized by a certain rough vigour not free 
from vulgarity. His works, among which may 
be mentioned PennifessPi(gn*fnqge (1618); Laugh 
and Be Fat (1618); Three Week8\ Three Days^^ 
and Three Hours* Observaiions and Travel from 
London to Hamburgh (1617), were reprinted by 
the Spenser Society (1868-9 and 1870-8). 

Taylor, Thomas, the ‘ Platonist *, bom in 
London 1758, died at Walworth 1885. He 
studied with a view to the dissenting ministry, 
but entered a banking-house, when all his leisure 
was devoted to classical and philosophical studies. 
He published, chiefly with the aid of patrons, 
about forty different works, the most remark- 
able of which are Plato (5 vols. 4to, 1804), 
printed at the expense of the Duke of Norfolk, 
who kept almost the whole edition locked up 
till 1848; and Aristotle (10 vols. 1806-12). 

Taylor, Tom, British dramatist, born 1817, 
died 1880. Educated at Glasgow University and 
Trinity College, Cambridge, he became professor 
in University College, London; was called to 
the Bar (1845), and went on the northern circuit; 
appointed (1854) secretary to the Board of 
Health; wrote and adapted for the stage a 
great number of plays; and succeeded Shirley 
Brooks (1878) as editor of Punch. The most 
popular of his plays were: New Men and Old 
Acres, Masks and Faces (in collaboration with 
Charles Reade), StUl Waters Run Deep, The 
Overland Route, and The Ticket of Leave 
Man. 

Taylor, William, bom at Norwich in 1765, 
died 1886. He was educated for a mercantile 
career, but after a lengthened stay in Germany 
he resolved to devote himself to literature. 
His published works are: a translation of 
Bfirger's Lenore (1796) and Lessing's Nathan 
the Wise (1805), English Synonyms Discriminated 
(1818), and A Historic Survey of German Poetry 
(1828). George Borrow has described him as 
the “elderly individual” in Lavengro, chapter 
xxiii. 

Taylor, Zachary, twelfth President of the 
United States, born in Virginia 1784, died in 
1850. He entered the army in 1808, and rose 



TAYLOR INSTITUTION 6o TEA 

to the rank of major; took command of the sensk). Sugar and tobacco are manufactured, 


United States forces at the outbreak of the 
Mexican War, repeatedly defeated the Mexicans, 
and finally triumphed over Santa Anna in the 
battle of Buena Vista (1847). Having returned 
to the United States, his popularity caused him 
to be elected President; but ‘ Old-rough-and- 
ready \ as he was called, only held this position 
for a few months. 

Taylor Institution, an institution in connec- 
tion with Oxford University, designed mainly 
for the promotion of the study of modern 
European languages. It owes its foundation 
to a bequest of Sir Robert Taylor (1714-88), 
and the building belonging to it was erected in 
1848, after a design by C. R. Cockerell. 

Taylor*8 Theorem, a formula essentially 
identical with Maclaurin's Theorem (q.v.), but 
more convenient in form for some applications. 
If f{x) is a function of x, the theorem is that 

m = m + *-^/'(a) + + ... 

+ + 0(6 - a);, 

where 0 is a positive proper fraction. Under 
certain conditions, which can be proved to be 
fulfilled by all the ordinary functions of analysis, 
the series can be continued to infinity. — Cf. 
G. A. Gibson, Elementary Treatise on the Cal^ 
cuius, 

Tchad, or Chad, a freshwater lake of Central 
Africa, the nodal point of the Frcnch-African 
and British-Nigerian frontiers; area, formerly 
estimated at 20,000 sq. miles, now at 7000 sq. 
miles, with a variable expanse according as it is 
the wet or dry season. It receives the drainage 
of the Shari and Lagone valleys, but has no 
outlet. Numerous small islands are studded 
over the surface, and these are densely peopled, 
as are also the shores in many places, especially 
on the south-west, where is the large town 
Kuka. 

Tchad, or Chad, a colony of French Equa- 
torial Africa. Large herds of camels, horses, 
sheep, asses, and ostriches are raised, and zinc, 
lead, and copper exist; but there is no export. 
Area, 501,676 sq. miles; pop. 2,090,000. 

Tchelyabinsk, a town of Russia, in the 
government of Oxenburg, on the Miyas; an 
important railway junction of the Trans-Ural 
lines from Perm and Ufa (see Saratov), which, 
at this point, join the Trans-Siberian line for 
Irkutsk. There are grain mills, manufactures 
of leather. See,, and several printing works. 
Trade is bri^k in grain, agricultural machinery, 
and textiles. Pop. 26,000. 

Tcherkasy, a town and river-port of Ukraine, 
in the government of Kiev, on the Dnieper; 
served by the railway to Odessa (via Vozne- 


and there are sawmills. Trade is chiefly in 
grain, salt, sugar, cattle, and wood. Pop. 86,000 
(mainly Little Russians, Poles, and Jews). 

Tchemigov, or Tchemigow, a former 
government of South Russia, in the Ukraine; 
area, 20,282 sq. miles. It is mainly an undulating 
plain watered by the Seim, Desna, and Dnieper. 
Agriculture and cattle-breeding are the chief 
employments of the region. The republican 
(Ukrainian) province of Tchemigov has an area 
of 12,648 sq. miles and a population of (1928) 
1,809,918. The population of the Imperial 
government was (1914) 8,084,000. 

Tchemigov, a town of Ukraine, capital of 
the government of Tchemigov, on the Desna; 
served by a branch of the Kiev-Voronezh 
(and Moscow) Railway. Pop. 82,840. 

Tchera'ozem, the name for the * black soil * 
of Russia, rich in nitrogen and naturally the 
most fertile soil on the globe. It runs as a belt 
between the Carpathians and the Ural Moun- 
tains, and varies in depth from 4 to 20 feet. 
In the Ukraine it is at its best and widest. 

Tchudes, a subdivision of the Finnic branch 
of the Finno-Ugric division of the Ural-Altaic 
family of languages. The Vepsas (Northern 
Tchudes) arc found from east of Lake Ladoga 
to south-west of Lake Onega: number, 25,000. 
The Votes (Southern Tchudes) inhabit part of 
Ingria (the Petrograd district): number, 14,000. 
Vepsic and Votic are cognate dialects much 
allied to the Esthonian (and Livonian) lan- 
guage. 

Tea (Thea), a genus of plants, nat. ord. 



Temstroemiaces (that to which the camellia 
belongs), comprising the species (T. sinensis or 
chinensis) which yields most of the tea of com- 
merce. By different modes of culture this species 
has diverged into two distinct varieties, entitled 
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Thea viridU and Thea hohea. The former is a 
large hardy evergreen plant with spreading 
branches and thin leaves from 8 to 5 inches 
long; the latter is a smaller plant, and differs 
from the other in several particulars. From 
both, according to the process of manufacture, 
black and green teas are procured. The tea 
plant is not only cultivated over a great part 
of China, but also in Japan, Tonquin, Cochin- 
China, Assam and other parts of India, and 
Ceylon. It has also been introduced into the 
United States, Brazil, South Africa, and Aus- 
tralia. Its growth is chiefly confined to hilly 
tracts; it is raised from seed, and the rearing 
of it requires great skill and attention. In 
seven years the plant attains the height of 
6 feet, and the leaves are plucked off careftilly 
one by one four times a year. In their green 
condition they are placed in a hot pan over 
a small ftimace, and then rubbed lightly between 
the palms of the hands, or on a table. This 
process is repeated until the leaves become 
small, crisp, and curled. The black teas thus 
prepared include bohea, congou, souchong, and 
pekoe; the green teas, twankay, hyson-skin, 
young hyson, hyson, imperial, and gunpowder. 
Green tea gets less of the fire than black tea. 
The broken leaves, stalks, and refuse of the 
tea are compressed into solid bricks, and in 
this form it is imported by the Russians into 
the greater part of Central Asia, where (besides 
being used as a sort of coinage) it is sometimes 
stewed with milk, salt, and butter. There is 
considerable adulteration in the teas sent from 
China to the European market, and they are 
often artificially coloured with a mixture of 
Prussian blue, or of gypsum and indigo care- 
fully mixed. The infhsion of tea-leaves in hot 
water yields a beverage which has little nutri- 
tive value, but which increases respiratory action, 
and seems to have a stimulative and restorative 
action on the nervous system. Ttiis is chiefly 
due to the essential oil and the theine (a base 
in its nature identical with the caffeine in coffee) 
which it contains, whilst the tannin, which is 
also present, acts as an astringent. If the water 
is boiling, an infUsion of ten minutes is sufficient 
to extract all the theine, and a longer period 
only adds to the tannin in the beverage, a result 
which is very hurtful to digestion. From his- 
torical sources we learn that tea was used in 
China as a beverage in the sixth centuzy, and 
two centuries after its use had become common. 
In England we first find it mentioned about 
1615 by an agent of the East India Company; 
in 1060 Pepys says in his diary, ** I did send 
for a cup of tea, a China drink, of which I never 
had drunk before **; and in 1664 the East India 
Company made a present to the king of 2 lb. 
2 oz. In the year 1678 the import of tea to 


Britain was 5000 lb., forty years after it reached 
1,000,000 lb., and in 1921 the total import was 


Ftom. 

Lb. 

Value. 

India 

Ceylon 

Java 

China 

Totak . . 

286,582.583 

118,755,568 

24,400.826 

4,629,506 

£14.871,052 

6,654.7*0 

863,264 

245.730 

434.467.483 

£22,635,675 


China used to hold almost a monopoly in the 
production of tea, but first India and then 
Ceylon (after 1878) became Important com- 
petitors, and now the bulk of all the tea brought 
to Britain is the produce of these countries. 
Britain is the principal tea-consuming country 
in the world, coffee being less in favour there 
than in many other countries, the United States 
and Canada for example. The import of tea to 
the United States is less than half that of Britain. 
In 1921-2 the tea duty yielded to Britain a 
revenue of £17,582,517. 

Teak (TectSna grandis), a tree of the nat. ord. 
Verbenaceae, a native of different parts of India, 



as well as of Burma and of the islands from 
Ceylon to the Moluccas. It grows to an immense 
size, and is remarkable for its large leaves, which 
are f^om 12 to 24 inches long, and fi*om 6 to 18 
inches broad. The wood, though porous, is 
strong and durable; it is easily seasoned and 
shrinks but little, and from containing a resinous 
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oil it resists the action of water, and repels the 
attacks of insects of all kinds. It is extensively 
used in shipbuilding and for many other pur- 
poses . — African teak, a timber similar to East 
Indian teak, is believed to be the produce of 
Ok^ieldia africana, nat. ord. Euphorbiaces. 

Teal, the common name for freshwater ducks 
of the genus Nettion, the smallest and most 
beautifiil of the Anatidae, or duck family. The 
common teal (N, crecca) ranges through Europe 
and most of temperate Asia. It comes to Eng- 
land about the end of September and remains 
till spring, but in many parts of Scotland it 
remains all the year. Its length is about 14 
inches. The North American green-winged teal 
(N. carolinense) is very like the common teal. 

Teasel, the English name of sev'oral plants of 
the genus Dipsftous, nat. ord. Dipsaces, allied to 



Fuller’s Teasel 

the composite order. One species (D, sylvestris) 
grows wild in England, being a strong prickly 
plant 4 to 6 feet high. Another species, the 
ftiUer’s teasel (D. fullGnum), by some regarded 
as a mere variety, is cultivated for the sake of 
the awns of the head, which are employed to 
raise the nap of woollen cloths. For this purpose 
the heads are fixed round the circumference of 
a large wheel, which is made to turn round 
while the doth is held against the brush thus 
formed, and the fine hooked awn of the teasel 
draws out with it some of the fine fibres of the 
wcxil. These are then shorn smooth, and the 
doth is left with a fine velvety nap. 


aceae — ^trees or shrubs or climbing plants, with 
unequally pinnate or digitate simple leaves, and 
terminal panides of dusky red or orange flowers. 
They are natives of tropical and subtropical 
climates, and some, as T. impetiginosa, are 
medicinal. 

Tectlbranchia'ta, a sub-order of the hind- 
gilled snails (Opisthobranchia), in which the 
gills are protected by a shell, or by the mantle. 
Examples are the bubble-shells (Bulla) and the 
sea-hare (Aplysia). 

Teddlnftton, an urban district of England, 
in the county of Middlesex, on the Thames. 
It is largely residential, and contains the National 
Physical Laboratory for mechanical and indus- 
trial research. Pop. (1021), 21,200. 

Te Deum, a name (firom the opening phrase 
Te Deum laudamua) of the well-known Latin 
hymn usually ascribed to St. Ambrose and St. 
Augustine, although it cannot be traced farther 
back than the end of the fifth century. It is 
used in the ritual of the Roman Catholic and 
Anglican Churches, being part of the morning 
service in the latter (‘ We praise thee, O God % 
&c.). 

Tees, a river of England, rising near Cross 
Fell, in Cumberland, and flowing towards the 
North Sea, its upper course forming the boundary 
between Westmorland and Durham. In its lower 
course it is of commercial importance, and it is 
estuarine below Middlesborough. Stockton and 
Thomaby are on its banks. Length, 80 miles; 
catchment basin, 708 sq. miles (approximate). 

Teeth, the name given to certain hard struc- 
tures growing out of the jaws of vertebrate 
animals, and serving as 
the instrument of masti- ^ 
cation. The teeth of ani- 
mals differ in shape, be- 
ing destined for different ^ 
offices. In man and the 
higher mammals two sets p 
of teeth are developed, 
the early, milk, or de- 
ciduous teeth, and the 
permanent set. In fishes 
the teeth fall off and C 
are renewed repeatedly in 
the course of their lives. ^ 

Teeth do not belong to 
the skeleton, but to the . - - 

skin or exoskeletal parts Canine Tooth 

of the body, and are Enamel prismi. 
homologous with hairs. Smimt.* Aj?«SSSm 5 
In man the teeth are slveolui. 
embedded in sockets in 
the upper and lower jaw-bones. There are thirty- 
two in all, sixteen in each jaw, and each consists of 
the crown or visible part, and the fangs or buried 
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chiiel-shaped crowns with sharp edges are called 
incisors; on each side of these four & the pointed 
canine tooth (which in the upper jaw is called 
the eye-tooth); next to these on each side are two 
bicuspid teeth (pnemolars); and behind these 
again are the molar teeth, three on each side. 
(See Dental Formula,) The last of the permanent 
teeth to appear are the farthest back grinding 
teeth, which, owing to their arrival between the 
seventeenth and twenty-ffth years, are called 
the wisdom teeth. Each tooth has a central 



Teeth: the Arrangement of Permanent Teeth in a 
normal Adult 


Incisora; i.Centrah a, Lateral. Canine: 3, Premolan: 
4, First; 5, S^nd. Molars: 6, First or 6 year; 7, Second 
or 13 year; 8, Third molar or wisdom tooth. 

cavity filled with a soft pulp containing blood- 
vessels and nerves; this cavity is surrounded by 
dentine, a hard substance composed of phosphate 
and carbonate of lime; outside the fang is a 
cement-like substance resembling bone; while 
outside the crown is a hard enamel. In young 
teeth the enamel is covered by a delicate mem- 
brane called ‘ the skin of the teeth \ which in 
adult teeth is worn off. Toothache is due to 
decay, or caries, of the substance of a tooth. 
Tartar is an earthy substance which occasionally 
concretes upon the teeth, being deposited from 
the saliva. When the enamel which covers the 
tooth becomes flawed, the underl 3 dng dentine is 
exposed and soon breaks down. When the decay, 
passing inward, reaches the pulp which contains 
the blood-vessels and nerves, it causes inflam- 
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mation, aching, and suppuration. Any treat- 
ment of toothache, short of extraction, is seldom 
satisfactory if the pulp has been cu^tually attacked; 
but neuralgia is often mistaken for toothache. 

Teething is applied to the eruption of the 
temporary, or milk, teeth in children, and there 
is a widespread belief that many disturbances in 
health are due to this cause, and that it is the 
origin of certain serious diseases. Most healthy 
children, however, cut their teeth without any 
farther disturbance than a few da 3 rs of abnorm^ 
irritability, due to the pain of the swollen and 
tender gum over the erupting tooth. In debili- 
tated children, and in those of a nervous type, 
there is often associated with teething consider- 
able general disturbance of the health of the 
child, and a rapid rise in temperature may take 
place with the usual symptoms of feverishness, 
while convulsive seizures may occur along with 
the eruption of a tooth in such children. Delay 
in the appearance of the teeth is one of the signs 
of constitutional disturbance, and is frequently 
observed in rickets. 

Tegn6r (teng'nfir), Esaias, Swedish poet, bom 
in 1782, died in 1846. He studied at the Uni- 
versity of Lund, became in 1812 professor of 
Greek literature, and in 1824 was appointed 
Bishop of Wexid. His works include: Frithjofa 
Saga, an epic poem, translated once at least into 
each European language; and The Children of the 
Lord's Supper, translated by Longfellow. 

Tegucigalpa, a department of Honduras, 
Central America, mountainous and forest-clad. 
Iron, copper, silver, gold, and coal are produced, 
with grain, &c., in the v^leys. Pop. 90-100,000. 

Tegucigalpa, the capital of Honduras and of 
Tegucigalpa province, on the Choluteca, the 
principal distributing centre for the Republic. 
It has a cathedral, &c., and is connected by 
rail with the port of San Lorenzo, on Fonseca 
Bay. Pop. 22,900. 

Tehrfin, a province of Persia, comprising the 
districts of Shahriar, Shimran, Saujbulagh, 
Feshaviyeh, Kasran, and Veramin. 

Tehrfin, or Teberan% capital of Persia and 
of the province of Tehrftn, at the southern base 
of Mount Elburz. It has an enceinte on Vauban’s 
principle, pierced by twelve gates, with stone 
bridges crossing the ditch. The main streets 
lead to the bazaar in the centre, and there are 
various squares or open spaces. The dtadel- 
palace of the shah is important, but the dty 
is not rich in buildings. There are numerous 
mosques, a high school or college, &c. There is 
a single-line tramway system, and a short 
railway runs to Shah-Abdul-Azim (1-metxe 
gauge; 5) miles long). During the hotter 
mont^ the court removes to the heights on 
the north, and a third of the inhabitants (in- 
cluding the European embassies) follow. The 
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principal manufactures are carpets, silks, cot- 
tons, and hardware; there is a lai^ caravan 
trade. Pop. (in winter), about 280,000. 

Tehuantepec (ta-wAn-te-pek')i a town of 
Mexico, in the state of Oaxaca. It ^ves name 
to the isthmus, gulf, and inter-oceanic railway. 
Pop. 9000. The town is near the south side of the 
Isthmus of Tehuantepec, the narrowest part of 
North America, having the Gulf of Tehuantepec 
on the Pacific side, and the Gulf of Campeachy 
on the Atlantic side; width, about 125 miles. 

Teignmouth (t&n'muth), a seaport and mar- 
ket town of England, in the county of Devon, 
at the mouth of the Teign. Teignmouth is 
much frequented as a seaside-resort, and there 
is a pleasure pier, with a promenade. The 
fisheries, brewing, and boatbuilding employ a 
number of the inhabitants. Pop. (1921), 11,000. 

Telnds (tends), the Scots law term for tenths 
or tithes of the fruits of the land. In the majority 
of instances the teinds now belong to the owners 
of the land formerly paying them, to the Crown, 
or other proprietors, they being charged in ail 
cases with the payment of the parish minister’s 


The paper Is an electrical conductor and contains 
an electrolyte, the splitting up of which causes 
a coloration. When the currents from the re- 
ceiving end are passed through the paper, the 
coloration corresponds to the uncovered part of 
the transmitted photograph. Whenever there is 
no current passing, the paper remains plain. 
The system has been in use between some of 
the chief cities of Europe for some years. By 
using the interrupted currents to actuate a 
wireless transmitting set, it is possible to use 
ether waves as the connecting-link between 
receiver and transmitter. The use of selenium 
cells for the transmission of electrical energy pro- 
portionate to the light reflection from the various 
parts of a photographic illustration has also been 
successfully used for telegraphing pictures. 

Teredu, a carnivorous mammal {Mydaw 
melicep8)t family Mustelids, allied to the skunk, 
and, like it, capable of diffusing a most abomin- 
able stench. It is native to Java and Sumatra. 

Teleg'raphy, the transmission of messages to 
a distance. The word signifies that the messages 
are written, but it has been used to denote any 


stipend. 

Teju, or Teguixin (te-gek'sin; 
Tupinambis teguixin)^ one of the 
greaved lizards inhabiting tropical 
America. A fiill-grown specimen 
may exceed 8 feet in length. They 
inhabit forest regions, and devour 
worms, insects, frogs, snakes, small 
rodents, and birds. Their hard- 
shelled eggs are laid in burrows. 

Telau'tograph. The telegraph- 
ing of pictures over long distances 
has attracted the attention of 
many inventors, but it is to Pro- 
fessor Kom that the main credit 
is due for work in this field. 
In his telautographic process the 
photograph which is to be trans- 
mitted is printed as a half-tone 
picture on a sheet of lead foil. 
An insulating substance, such as 


LINE 



fish-glue, is used as the printing 
material. If an electric circuit 


is completed through a stylus, the 
picture, and the metal drum it is fitted to, 
the current would be interrupted whenever the 
glue came between the stylus and the drum. 
By rotating the drum and also giving it a 
longitudinal motion, every part of the picture 
will come under the stylus at some period. 
The current passing will be an interrupted 
one, and may be used at the receiving end 
to build up the original illustration. For 
reception, a drum with the same motion as 
the transmitting one has a wrapping of a pre- 
pared paper on which a metallic stylus presses. 


method by which signals may be conveyed to a 
distance, as by the semaphore and by the ship's 
telegraph. With present-day use, the word 
implies that the messages are sent by electricity, 
whether through space (see WireUaa Telegraphy) 
or by means of conducting lines* 

The principle almost universally employed in 
line telegraphy is that of the electromagnetic 
action of the current. Attempts to convey 
intelligence by means of the electric current 
began about the end of the eighteenth century. 
In 1820, after Oersted’s discovery of the mag- 
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netio effect of a current on a compass needle. 
Ampere suggested that the effect might be 
employed for the purpose of transmitting signals. 
Gauss and Weber at Gdttingen constructed an 
electromagnetic instrument by means of which 
messages were sent a distance of miles. The 
year 1887 saw several important developments 
in telegraphic instruments. Cooke and Wheat- 
stone introduced a five-needle instrument which, 
however, required five lines; in America, Morse 
developed a very complete system of telegraphy; 
and in Munich, Steinheil employed the earth as 
a return lead for the current. 

The essentials of a telegraphic system are a 
transmitting mechanism, a line to conduct the 
current fh>m the transmitter to the receiver, and 
a receiving mechanism. The diagram (fig. 1) of 
a simple telegraphic circuit shows the method 
of connecting these. Each station contains a 
battery, a key for connecting the battery to the 
line, a needle instrument the indications of 
which can be read off by eye, or a sounder 



which renders the signals audible to the receiv- 
ing operator. The key shown is of the Morse 
type, suitable for use with a sounder, and it 
is kept in the position shown by a spring. When 
signals are to be sent from one station to the 
other, the operator presses the key, and the 
current fiows from the battery along the line 
to the other station, where it actuates the needle 
or sounder and flows back to the battery by the 
respective ‘ earths *. 

Baiteries , — ^The cells used in telegraphy are of 
the Daniell, bichromate, and Leclanchd types; 
in some cases dry cells are used, and in large 
offices the current is supplied by accumulators. 

Receiving Apparatus, — ^The usual instruments 
employed in the reception of signals are the 
needle instrument and the sounder; other instru- 
ments have also been used, such as the Wheatstone 
dial telegraph which spells out the words on an 
alphabetic dial. In Cowper’s telegraph the mes- 
sages were received in the written form. Morse's 
printer records the signals, on a paper strip, in 
the form of dots and dashes; these were origi- 
nally indented on the paper by means of a poffit 
or style, but an ink-wheel was substituted by 
John in 1884 which gave a more legible record. 
In Hughes's type-printing machine the words are 
Voi.. XI. 


Alphabet 


B 

C 

D 

E 

F 

G 

H 

1 


M 

N 


printed somewhat as in a typewriter. Bain's re- 
cording instrument employs the electrolytic effect 
of the current on a chemically prepared paper. 

Single-needle Instrument, 

— This development of 
Wheatstone’s five -needle 
instrument is a species of 
galvanoscope, and consists 
of a vertical needle with 
coils on each side, through 
which the current flows. 

The current may be passed 
through the coils in either 
direction by means of a 
double tapping-key. These 
currents deflect the needle 
to the left or right, a mo- 
tion to the left representing 
a dot, and one to the right 
a dash. The instrument is 
sensitive, but slow in ac- 
tion compared with the 
sounder; it ‘is widely used 
on railway telegraph sys- 
tems. In one form two tin 
sounders are placed at the 
sides so that the instnupent 
may also act as a sounder. 

Permanent magnets are 
placed in the instrument 
to prevent the needle from 
becoming demagnetized. 

Sounder , — The essential 
parts of a sounder of the 
Morse type are (see fig, 2) 
an electromagnet n, a soft- 
iron armature A, a lever ab, 
hinged at h and movable 
between two stops c and d. 

The lever i^i held by the 
spring s against the stop c 
until, on a current flowing 
through E, the armature A 
is attracted and the lever 
hits the stop d. When the 
current ceases, the lever re- 
turns to the stop c. Sounds 
are thus made which repre- 
sent dots and dashes ac- 
cording to the length of the 
interval between consecu- 
tive hits of a stop. No 
reversal of current is re- 
quired for this instrument: 
it is simpler in construc- 
tion than the needle in- 
strument, and more rapid in action, but requires 
a stronger current. 

Morse Key , — ^The transmitting key used with 
a sounder is the Morse key, shown in fig. 1. 
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Mw$e Code. — ^The dots and dashes recorded 
on a Morse printing-machine, or expressed by 
sounds of short and long duration, are the 
elements of an alphabetic code of signals. That 
in common use is the International Code, a 
modification of Morse's code. By different 
combinations of dots and dashes the various 
letters of the alphabet are represented, and it 
is possible in the case of a sldlled operator to 
send messages by means of these at the rate of 
thirty to forty words per minute. See fig. 8. 

Relay, — ^The systems described above cannot 
be worked at long distances with the usual 
size of battery, on account of the increase in 
the resistance of the circuit and the loss of 
power due to current leakage. A more delicate 



instrument, known as a relay, is consequently 
introduced into the circuit in place of the sig- 
nalling instrument. The relay, when acted on 
by the current from the sending station, closes 
and opens a local circuit containing a battery 
and sounder. The action of a relay may be 
followed from the accompanying diagram (see 
fig. 4). The electromagnet e of the relay attracts 
the armature on the conducting arm ab, thus 
making contact with the stop c; the local 
battery circuit is then completed, and the 
current actuates the sounder s. Relays are 
distinguished as polarized or non-polarized 
according as they contain or do not contain 
permanent magnets; the type used in the 
British postal service is the polarized relay; 
it is the more sensitive form. 

The Line. — ^The electric current is led between 
two stations through a bare iron or copper wire 
suspended from porcelain insulators attached to 
telegraph poles placed 70 or 80 yards apart. 
The wire in common use is an iron wire about 
^^ths of an inch in diameter. Besides being 
subject to loss of efficiency through current 


leakage, the working of the lines may be seriously 
disturb^ by the action of storms and of lightning; 
the latter may frise the wire, damage the poles 
and instruments, and endanger the safety of the 
operators. Magnetic storms, though not capable 
of causing such great havoc, have been known 
to upset the working of the lines for several 
hours. 

Duplex Telegraphy, — ^When one line is used 
to carry messages in both directions, the system 
employed is known as duplex telegraphy. When 
two messages are sent through one wire in the 
same direction, the system used is eaUod diplex. 
These may be extended to multiplex telegraphy, 
in which six messages are sent simultaneously 
along one wire. 

Wheatstone'' 8 Automatic Telegraph. 
— Besides the methods indicated for 
using one line during busy periods 
to carry many messages, the speed 
of transmission has been greatly 
S I I increased by the use of mechani- 
cal transmisi^on and reception. In 
Wheatstone's automatic telegraph, 
which is used in this country, the 
message is first prepared by perfor- 
ating a strip of paper with the re- 
quired signs. The paper is then 
transferred to a transmitting ma- 
chine, through which it is run 
rapidly, and a receiving machine 
records the signals in ink. The rate 
of transmission may attain a speed 
of 450 words per minute. 

Submarine Telegraphy, — ^The con- 
ditions met with in sending electric 
currents through an insulated cable lying at the 
bottom of the sea are very different from those 
which hold for land systems. The insulating 
covering of the conductor must be strong enough 
to withstand the laying of the cable, and the 
action of sea-water and of a possibly rocky sea- 
bottom. Earth currents tend to disturb the 
working of a cable, but their action is neutralized 
by placing condensers at each end of the cable; 
their addition also increases the speed of trans- 
mission. Ordinary signalling apparatus cannot 
be used on long-distance cables, on account of 
the slowness with which signalling would be 
carried on, viz. about one word per minute. 

Kelvin Mirror Oidoanometer. — ^The instruments 
employed in receiving cable messages are Kelvin’s 
mirror galvanometer and siphon recorder. The 
former may be considered as a very delicate 
needle instrument (see Oalvanometer), ^th which 
a speed of about twenty words per minute can 
be attained. 

Siphon Recorder, — ^This instrument was the 
first one in which the * moving-coil ’ principle 
was used; it was invented by liOrd Kelvin in 
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1867, and congists of a small coil suspended 
between the poles of an electromagnet. As 
the coil oscillates under the action of the vaii* 
able current passing through it, it causes an 
ink-siphon to oscillate across the moving paper 
strip, on which the siphon pen writes the message 
in a form of Morse. Automatic transmission is 
also used on the principal cables. The Hughes 
printing-machine is employed on the shorter 
cables, such as those which cross the English 
Channel. Bibuooraphy: Sir W. H. Preece and 
Sir J. Sivewright, Text Book of Telegraphy^ T. E. 
Herbert, Tekgraphy; C. Bright, Submarine Tele^ 
graphs; H. W. Pendry, Elementary Telegraphy^ 
A Manual for Students; W. H. Jones, Telegraphy 
for Beginners, 

Telemachus (te-lem'a-kus), in Greek legend, 
the son of Odysseus (Ulysses) and Penelope, 
who is reputed to have gone through many 
adventures in search of his father after the 
close of the Trojan War. He is the hero of a 
French prose epic by F^nelon (1609). 

Teleol^ogy (6r. tetos, end, logos, science), the 
branch of philosophy which deals with ends and 
final causes. It also denotes the theory that 
the world has a design, and that there is a pur- 
posed end in it, controlling the course of events. 
Whilst the phenomena of the universe ore deter- 
mined by efficient causes, and are the result of 
certain laws, these laws and causes have a 
directive principle. In other words, the universe 
and all its phenomena cannot be explained by 
mechanical principles and the laws of causation. 
Most of the Greek philosophers — ^Anaxagoras, 
Socrates, Plato, Aristotle, and the Stoics^ — sup- 
ported the doctrine. Descartes, Bacon, Hobbes, 
and Spinoza were opposed to it; but among modern 
philosophers Leibnitz, Kant, Schopenhauer, Ward, 
and Bosanquet have written in its favour. The 
doctrine received a severe backset from Darwin's 
Origin of Species, but certain biologists are once 
again inclined to advocate the theory. 

Teleoa'tei, a large and important order of 
fishes, distinguished primarily by the usually 
bony nature of the skeleton as compared with 
the cartilaginous skeletons of some other sub- 
classes. Almost all our common fishes are 
included in this order. See Ichthyology, 

Telep'athy, communication of impressions of 
any kind fri>m one mind to another, indepen- 
dently of the recognized channels of sense. It 
connotes all communications between mind and 
mind, not only of persons who are at a con- 
siderable distance from each other, but also of 
those who happen to be in the same room, 
although in the latter case the communication 
is sometimes termed thought-transference. In 
1876 Professor Sir W. F. Barrett drew attention 
to the fact that certain persons have the faculty 
of communicating and transferring ideas and 


impressions either spontaneously or intention- 
ally, and the Society of Psychical Research has, 
ever since its establishment, collected and in- 
vestigated the evidence in favour of telepathy. 
The term was introduced by Professor Myers 
in 1882. The evidence for telepathy consists 
of either experimental or spontaneous cases. 
In the former case the * agent * endeavours to 
communicate an idea or an impression to another 
person, the * percipient *, to transfer a sensation, 
and even to produce an apparition of himself. 
In the latter case the * agent * intimates the 
existence of danger or distress, illness or death 
to a friend or relative at a distance. Although 
the evidence for the existence of telepathy 
seems to be conclusive, the nature of it is still 
a subject of discussion. Telepathy has been 
explained by some as physiological, by others 
as psychological. Some authorities are in 
favour of the idea of supernormal faculties, 
whilst others, like Sir Oliver Lodge, assume the 
existence of a subconscious mind. Others, how- 
ever, like the late Sir W. Crookes, prefer a 
physiological explanation, and look upon the 
phenomena of telepathy as the result of brain- 
waves or vibrations connecting mind with mind. 
See Psychical Besearch for Bibliography. 

Teleph'ony, the transmission of speech to a 
distance by means of the electric current. The 
process involves the use of a transmitter into 
which the message is spoken, a battery, con- 
ductors to connect the two stations, and a 
receiver in which the message is heard. The 
earliest telephone (1801) was that of Reis of 
Frankfort; its transmitter consisted of a dia- 
phragm which, in vibrating, made momentary 
battery contacts, and the receiver was an electro- 
magnet through which the intermittent currents 
flowed, and in so doing reproduced in some 
measure the sounds received by the transmitter. 
This acoustic property of the electromagnet had 
been demonstrated by Page in America in 1887. 

BelPs Telephone , — ^The electromagnetic tele- 
phone was invented by Graham Bell in America 



Fig. 1 


in 1876. It consists of a permanent magnet nb 
(fig. 1) which carries a coil c at one end. In 
front of the magnet a thin soft-iron disc d is 
held with its edge fixed in a holder. The disc 
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vibrates in response to sounds which enter the 
mouthpiece m; these vibrations cause changes 
in the distribution of the magnetic field between 
the magnet and the disc, the latter acting as 
armature to the magnet; and this in turn sets 
up changes in the magnetic flux through the 
coil. Currents are induced, in the coil, which 
flow in one direction as the disc approaches the 
magnet, and in the opposite direction as the 
disc recedes. These alternating currents are led 
by the wires ww to a similar instrument, where 
their magnetic action sets another disc 
vibrating in the same manner as the ^ 
first, and the sounds which enter the — Ll] — . 
transmitting telephone are thus repeated 
in the receiving telephone. As the ^ 

currents induced in the receiving tele* p « 

phone are feeble, the Bell system is not S 

capable of transmitting speech to any 7 

great distance. |l | 

The BeU telephone has been modified | * 
in several particulars: a horse-shoe mag- 
net is used instead of a rod; the poles are 
sometimes supplied with soft-iron ends; and 
chrom-cobalt steel now permits considerable re- 
duction in the weight of the telephone. The 
length of the telephone has been shortened by 
bending the horse-shoe through a right angle, 
giving the ^ watch’ pattern of telephone; a 
combination of a pair of this t3rpe forms the 
head-phone used in radio-telegraphy. In the 
hand-phone as used with a table telephone there 
is a microphone transmitter and a watch receiver. 

Carbon Tranrmitters. — In Edison’s transmitter 


a circuit, with transmitter and receiver in series 
with the battery, belongs to what is known as 
the direct-working system. 

Transformers , — The direct-working system is 
not applicable to large systems of lines, for the 
changes in a given microphone would cause 
current changes which would give strong signals 
on short lines and weak signals on long lines. 
Transformers are therefore employed in order 
to make the strength of the received signals 
independent of the resistance of the line. The 

T 



soimds spoken into the microphone m (fig. 2) 
set up current variations in the primary coil p 
in the microphone circuit; these induce currents 
of higher voltage in the secondary coil s of the 
* step-up * transformer or induction coil ps, and 
these induced currents actuate the telephone t 
at the receiving end of the line. The process 
can be carried out in the reverse direction. 

Telephone Exchanges , — ^In order that the dif- 
ferent members of a telephone system may be 
able to communicate with one another, wires are 


the vibrations of the diaphragm caused changes 
in the contact between a platinum plate and a 
carbon plate, between which a current flowed 
from a battery in the circuit. The variations of 
resistance which took place in the transmitter 
gave rise to variable currents which were led to 
the receiving apparatus. Blake’s transmitter 
differed from that of Edison in having a platinum 
point pressing against the carbon plate; it gave 
very clear articulation, but was not so loud as 
the more modem transmitters. Hughes’s micro- 
phone, owing probably to its simpler constmc- 
tion, smaller cost, and high efficiency, has dis- 
placed the Edison transmitter (see Microphone), 
Runnings used a number of smidl carbon granules 
between the vibrating diaphragm and the carbon 
plate, and this form of transmitter, fitted with a 
device for preventing the granules l^m becoming 
tightly packed, is used at the present day. 

Telephone Circuits , — ^The arrangement of bat- 
tery, instruments, and connecting wires is known 
as the telephone circuit, and in the case of a large 
system the completecircuit becomes a complicated 
network. A simple domestic telephone circuit 
can be formed by adding two telephones of the 
hand-phone type to an electric bell circuit: such 


led from each instrument to a central office or 
exchange, where they terminate on a switch- 
board, The exchange operator, on being called, 
can connect any two lines as may be required. 

Current , — ^The current for telephones is pro- 
vided either by means of a magneto or by a 
battery. The magneto is a small alternating- 
current machine run by turning a handle. Cur* 
rent is required for ringing the bell and for use 
while speaking. It is common practice in tele- 
phone systems to use one battery as a source of 
current for all subscribers, iJiis method of 
distributing current being c^ed the common 
battery system. The battery, generally a storage 
one, is placed in the exchange, and when a 
receiving instrument is taken off its hook, the 
battery informs the exchange operator of this 
fact by working an indicator. 

Intercommunicating Telephones , — ^In factories, 
public buildings, and large offices where much 
time may be spent in moving from one depart- 
ment to another, a telephonic system can be set 
up which enables each telephone to communicate 
with any other telephone on the system. This 
requires as many wires as there are instruments; 
and one wire is used as a common return. Juno- 
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tion boxes near each instrument allow access to 
all the wires, and by means of a many-way switch 
one instrument can be connected to any other 
instrument desired. It is necessary, in this 
system, to replace the switch lever on the 
common stud. 

Automatic Systems , — In the newest telephone 
systems the return of the circuit to its normal 
condition, so that it is ready to receive another 
call, is accomplished automatically when the 
hand-phone is replaced, at the end of a con- 
versation. The selector switch is used only when 
calling up. When ringing up, the depression of 
the bell-push also disconnects the receiver from 
the * home line *, thereby preventing disturbance 
from other callers. To receive a call, all that is 
necessary is to remove the receiver, place it to 
the ear, and begin the conversation. 

The automatic principle has made considerable 
progress since the beginning of the present cen- 
tury; it remains to be seen whether the principle 
is applicable on a large scale. Automatic ex- 
changes are in course of erection in many towns, 
and the experience gained in working these will, 
no doubt, determine to what extent the auto- 
matic exchange can profitably supersede the 
older system. 

Sensitiveness of the Telephone , — Much of the 
success attained in telephony, and also much of 
the disturbance experienced by users of the 
telephone, may be ascribed to the remarkable 
sensitiveness of both transmitter and receiver. 
Hughes's microphone is said to be affected by 
the walking of a fly over it, and it has been stated 
by Lord Rayleigh that a current of about four 
hundredths of a microampere can be perceived 
in the telephone; other observers have given 
even smaller values for this minimum current. 

Long-distance Telephony , — Communication be- 
tween one town and another takes place over 
‘ trunk * lines, or cables which are laid double 
in order to prevent inductive disturnances. The 
British Post Office is gradually laying a network 
of trunk circuits so that telephonic communica- 
tion may be made possible brtween the remotest 
towns in the three kingdoms. In America the 
telephone has been used between New York and 
San Francisco, a distance of about 2500 miles. — 
Bibliography: F. C. Allsop, Telephones^ their 
Construction and Fitting; Preece and Stub)^, 
Telephony; Herbert, Telephone System of British 
Post Office; J. Poole, Practical Telephone Hand- 
book; Webb, The Telephone Service, 

Terescope, an optical instrument essentially 
consisting of a set of lenses, or mirrors and 
lenses, fixed in a tube or a number of sliding 
tubes, by which distant objects are brought 
within the scope of distinct, or more distinct 
vision. There are two ways in which the tele- 
scope may assist human vision* The light enter- 


ing the pupil of the eye from a luminous body 
of no appreciable apparent size, and received 
upon the retina, may be too little to affect 
sensibly the optic nerve. The telescope substi- 
tutes for the human eye its large object lens, 
or its reflector, which collects and transmits to 
the eye a larger amount of light in proportion 
to the area of its light-gathering surface, and 
this increased light may be adequate to ensure 
perception. Again, the surface of any object 
presented towards the unaided eye may be 
regarded as projected upon a large sphere, 
having the eye for its centre, and its apparent 
area is measured by the proportion of the entire 
surface of that sphere which it would occupy. 
When the distance is great, this angular area 
becomes too small to convey to the retina any 
sensible impression, even if the surface luminosity 
of the object is considerable. In this case the 
telescope aids the eye by magnifying the image 
of the object, so as to bring its angular area 
above the limit of visibility. 

The refracting telescope is constructed of lenses 
which by successive refractions produce the 
desired effect. In fig. 1, which illustrates this 
instrument in its simplest form, a and c are 
two lenses of different focal lengths. The prac- 
tically parallel rays from a point on a distant 
object, falling upon the object-glass a, converge 

A 


Fig. I 

to a point at n, in its focal plane. The eye-glass 
c, placed at about its focal length from b, gathers 
up the diverging rays and carries them to the 
eye. Its effect is to magnify the image of the 
object formed in the focal plane of a (see Optics), 
The magnifying power of the instrument is ap- 
proximately AB/CB, or the ratio of the focal 
length of the object-glass to that of the eye-glass. 
The composite nature of light, and the fact that 
rays of different colour or wave-length undergo 
different amounts of refraction, cause the 
diverse rays falling upon a single lens to con- 
verge upon different foci. Thus a blurred and 
coloured image is produced. Formerly, in order 
to minimize the chromatic cherration, object- 
glasses were made of great focal length in relation 
to their diameter. The telescope had thus to be 
very long and unwieldy. Now the difficulty is 
overcome by using an object-glass made up of 
two lenses, a convex lens of crown glass and 
a concave lens of flint glass (see Achromatic), 
For the same and other reasons the eye-piece 
also consists of two lenses of one or other of 
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certain particular forms and arrangements. In 
the astronomical refracting telescope the object 
is seen inverted. For observing terrestrial 
objects this would be unsuitable; therefore 
when the telescope is so employed, a terrestrial 
eye-piece containing two additional lenses and 
giving erect images is used. In the OaliUan 
teicBcope the eye-piece is a concave lens placed 
so as to intercept the rays from the object-glass 
before reaching the focus. This gives an erect 
image, but a small field of view. It is now used 
practically only for opera - glasses and field- 
glasses. 

The reflecting telescope was devised in order to 
get rid of the trouble of chromatic aberration, 
and is still found to be a specially advantageous 
form of instrument for many purposes. In it 
the object-glass is replaced by a concave mirror. 
As ra3rs of different colours are not separated 
by reflection, the image formed by this mirror 
is free from the colour defect. Fig. 2 shows the 
structure of the reflecting telescope of the 


A 



Gregorian form, ab is a large speculum per- 
forated in the centre; ha and dc are two of the 
rays from a distant object, which are reflected 
to a focus at e. A small concave speculum c, 
placed slightly beyond the focus e, intercepts 
the reflected rays and sends them towards the 
central opening at o, where they are received 
upon an eye-piece. In the Newtonian form of 
reflecting telescope the rays, after reflection from 
the large speculum, fall upon a flat mirror situ- 
ated on the telescopic axis and fixed at an angle 
of 45°. This reflects them to the side of the 
tube, where the eye-piece is placed to receive 
them. In the Herschelian telescope the speculum 
is slightly inclined, so that its optical axis makes 
a small angle with the axis of the telescope tube. 
The image is thus formed at the open end or 
mouth of the tube at one side, and is here viewed 
through an eye-piece, so that the observer has 
his ba^ towards the object under examination. 
Formerly the mirrors of reflecting telescopes 
were made of ‘ speculum metal *, a composition 
consisting of two-thirds of copper and one-third 
of tin. For the mirrors of modem reflectors a 
piece of glass is accurately ground to the re- 
quired shape. Upon the curved front of this is 
deposited a thin film of silver, which forms the 
reflecting surface. This has the great advantage 


that it can be renewed from time to time, 
without necessitating a repetition of the original 
figuring process. 

The Lick and Yerkes Observatories, in the 
United States, possess the largest refracting 
telescopes in the world, the diameters of the 
object-glasses being 86 and 40 inches respec- 
tively. At Meudon, Paris, there is a refractor 
of 82*6 inches aperture. The largest instruments 
are, however, reflecting telescopes. The Dominion 
ObMrvatory, Victoria, British Columbia, has a 
mirror of aperture 72 inches, a size the same 
as in the famous telescope of Lord Rosse at 
Parsonstown, in use last century. Mount Wilson 
Observatory, California, has two reflecting tele- 
scopes, the apertures of which are 60 inches 
and 100 inches. 

Telford, Thomas, British engineer, bom in 
1757 in Eskdale, Dumfriesshire, died in 1884. 
He was a mason to trade, and worked for some 
time in Edinburgh, but settled in London in 
1788. He proved himself to be a very efficient 
foreman builder, and in 1787, through the good 
offices of Sir William Pulteney, who had known 
him in Dumfriesshire, he was appointed surveyor 
of public works in Shropshire. He now exchanged 
his original occupation for that of civil engineer, 
and was entrusted with the constmetion of the 
Ellesmere Canal. In the years 1808 and 1804 the 
parliamentary commissioners for making roads 
and building bridges in the Highlands of Scot- 
land, and also those for making the Caledonian 
Can^, appointed Telford their engineer, and 
thus an immense amount of work was carried 
out by him. Above thirty harbours were built 
or improved by him, some of which, as at Aber- 
deen and Dundee, were upon an extensive scale. 
He also superintended the constmetion of five 
large bridges over the Severn, and the laying 
down of the Gloucester and Berkeley, the Grand 
Trunk, Birmingham and Liverpool, and the 
Macclesfield Canals. In 1808 he was employed 
by the Swedish Government to lay out a system 
of inland navigation through the central parts 
of that kingdom, which ultimately formed a 
direct communication by water between the 
North Sea and the Baltic. The greatest monu- 
ment of his engineering skill, however, was the 
Menai Suspension Bridge, connecting Carnar- 
vonshire with the Island of Anglesey, opened 
in 1826. The Conway Bridge was also built 
by him, as well as the Dean Bridge, Edinburgh, 
and the Broomielaw Bridge, Glasgow. He was 
buried in Westminster Abl^y. — Cf. S. Smiles, 
Lives of the Engineers, 

Tell, William, a legendary national hero of 
Switzerland. He is said to have belonged to 
the canton of Uri, and to have united with 
others in resisting the Austrians. In particular, 
having refused to do homage to the hat of the 
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Duke of Austria, which Gessler, the duke's 
bailiff, had set upon a pole, he was seized and 
condemned to death, but granted his life on 
condition of shooting with an arrow an apple 
placed on the head of his own son. This he did 
successftilly, admitting at the same time that a 
second arrow he had was intended for Gessler 
in case of failure. He was therefore still kept 
a prisoner; but while being conveyed over the 
Lake of Lucerne he managed to leap ashore, 
and soon after, having lain in wait for Gessler, 
he shot the tyrant dead. The stories professedly 
belong to the end of the fourteenth or early 
part of the fifteenth century. The most famous 
vemion of the story of Tell is Schiller's drama 
Wilhdm Tell, Guillaume Tell is the name of an 
opera by Rossini. 

Tell al-Amama, an extensive group of ruins 
on the right bank of the Nile, near Haggi Kandil, 
196 miles from Cairo. The name is derived from 
the Beni Amran, a nomadic tribe of the district, 
and the TeU, meaning * a hill ', is a solecism. 
Tell al-Amama is the site of the ancient Egyptian 
city of Akhetaten, which was founded in 1870 
B.c. by Amenhotep IV, the father-in-law of 
Tutankhamen (q.v.). Amenhotep conceived a 
violent dislike for Amen-Ra and the whole 
pantheon of miscellaneous Theban deities with 
their attendant priesthood, and substituted for 
the old polytheistic form of worship a mono- 
theistic cult of the sun, which was worshipped 
as a Disk. Amenhotep changed his name to 
Akhenaten, or ' spirit of Aten ', Aten being the 
Disk of the Sun, and he had the name of Amen 
and the ideographs of the dual god Amen-Ra 
chiselled from all temples and monuments, at 
the same time transferring his capital from 
Thebes to Akhetaten. Throughout his reign 
the sun cult persisted, and he died and was 
buried at Akhetaten, leaving no male heir, 
but seven daughters, Sakere, the husband of 
his eldest daughter, succeeding him as king. 
The reign of Sakere was not long, and on 
his death Tutankhaten ascended the throne, 
changed his name to Tutankhamen, and re- 
verted to the old form of worship, deserting 
Akhetaten for Thebes, and allowing the city 
of the sun cult to be forsaken and forgotten. 
Among excavators have been Flinders Petrie 
(1891), who unearthed the Royal Palace and 
the Temple of the Disk; the Deutsche Orient 
Gesellschaft (1910-4); and the Egypt Explora- 
tion Society (1920-1). 

Tell-el-K€bir^ a village of Egypt, near the 
railway from Cairo to Ismailia and the Fresh- 
water Canal, where the British troops under 
Wolseley defeated those of Arabi Pasha, 18th 
Sept., 1882. 

TeUicheny , a seaport of India, in the Malabar 
district of the province of Madras. It is the third 


port of Malabar, and is a mart for sandalwood, 
pepper, and coffee. Pop. 29,870. 

Tellurium (s3rmbol, Te; atomic weight, 
127*5), a rare element discovered by Klaproth 
in 1798. It belongs to the sulphur group of 
elements, and shows a considerable resemblance 
to sulphur and selenium, although it is usually 
classed as a metal. It is found in certain gold 
ores in Transylvania and Hungary, occasionally 
native, but mostly associated with other ele- 
ments, for example, in Inamuth telluride or 
tetradymite, (California), lead telluride or 

eUtaite, PbTe (America), and in arsenical pyrites. 
Considerable quantities of tellurium are obtained 
from the sludge in electrolytic cells in the re- 
fining of copper. It occurs in allotropic modi- 
fications, a crystalline, brittle form resembling 
bismuth, and a black amorphous form. The 
element melts at 450** C., and bums in air, 
forming tellurium dioxide, TeO,. The oxides 
correspond to those of sulphur, e.g. TeOg cor- 
responds to sulphur dioxide, SO^. It forms a 
gaseous compound with hydrogen, telluretied 
hydrogen^ TeH„ which has an exceedingly un- 
pleasant odour and unites with metals forming 
tellurides, corresponding to the sulphides. All 
compounds of tellurium when ftised with potas- 
sium carbonate and carbon, and then treated 
with water, yield a characteristic purple solution. 
The atomic weight of tellurium is interesting, 
as it is higher than that of iodine, although 
iodine comes after tellurium in the Periodic 
Table (q.v.). 

Telpherage, a system of handling goods in 
works, and conveying them from one part to 
another at high speed. In the usual arrange- 
ment an electric supply is provided by a trolley 
wire, or, where permissible, by one of the girders 
from which the carrier is suspended; and similar 
equipment is installed for the return of the elec- 
tricity from the motor to the source of supply. 
It is one of the most flexible systems of handling 
any material in bulk or in containers, and admits 
of great extension. It is not confined in use to 
any particular industry, for the only changes in 
design which are needed to adapt it to any type 
of work are in the form of the carrier, which may 
be replaced by a grab or crane hook. In ordinary 
practice light loads are dealt with by a carrier 
suspended from the bottom flange of an I beam, 
but heavy loads may necessitate the use of taper 
strips on the beam, or, in cases where high speeds 
are essential, the car may be run on tracks sus- 
pended from the beam. The system is most 
satisfactory when arranged in horizontal runs, 
but small gradients, such as those up to 1 in 50, 
can be operated successfkilly. It is preferable to 
use a dimct-current supply, because of the sim- 
plicity of the collecting gear and track switches 
compared with those necessary with altematiog 
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ourrentf. If a rail is used for the return, it should entirely relaxed after the Armistice. See Pro^ 


be bonded, that is, copper connections across the 
joints should be provided. 

Telu'ftu, or Telinga, one of the languages of 
India, belonging to the Dravidian group, and 
spoken in Southern India by over twenty 
millions of people. The Telugu are the most 
numerous branch of the Dravidian race, but are 
less enterprising than the Tamils. The language 
is allied in roots to the Tamil language. 

Tem'buland, a district of the Cape Province, 
Union of South Africa. It adjoins Pondoland 
and Griqualand East; chief town, Umtata. 
Pop. 284,000. 

Temlsoara (Mag. Temesodr), a town of Rou- 
mania, capital of the Banat, in a marshy plain 
on the B6ga Canal. Manufactures include 
tobacco, matches, leather, beers, &c. From 
1552 to 1710 Temisoara was a Turkish town, 
and passed to Hungary, from which it was 
separated after the European War. Pop. 
72,550. 

Tempo, Vale of, a beautiful valley of Northern 
Greece, in Thessaly, on the Peneus, much cele- 
brated by the ancient poets, having Mount 
Olympus on the north and Mount Ossa on the 
south. 

Temperance Legislation, legal measures for 
the prevention of intemperance. In 1551-2 there 
was passed a Licensing Act which had as its 
chief aim the prevention of drunkenness. It 
regulated and reduced the hours during which 
liquor might be sold on Sundays, and instituted 
penalties on innkeepers who permitted upon 
their premises the playing of games of chance, 
traffic in stolen goods, and the resorting of idle 
and notoriously dissolute persons. Another 
measure on behalf of temperance was the Qin 
Act (1786), the cheapness and popularity of 
that particular spirit having produced appalling 
scenes of degradation. The price of gin was 
raised by increased taxation; but the measure 
was a failure, and the chief result was a great 
increase in illicit trade. The Beerhouse Act, or 
Duke of Wellington's Act (1880), modified in 
1884 and 1840 and repealed in 1860, removed 
from the control of the local justices houses in 
which only beer was sold. During the latter 
half of the nineteenth century all proposed 
temperance legislation received warm support 
from, and was largely initiated by. Sir Wilfred 
Lawson, who was returned to Parliament as 
member for Carlisle (1850). In 1864 he unsuc- 
oessfrilly introduced his Permissive Bill, by 
which a two-thirds majority in any district 
would have had the right to local veto. During 
the European War the autocratic powers ac- 
quired by the Government permitted the exer- 
cise of a control hitherto unparalleled over the 
sale of intoxicating liquors, and this was not 


htbilim. 

Temperance Societies. The first association 
for the purpose of influencing public opinion in 
order to check the evil of intemperance appears 
to have been formed in Massachusetts in 1818. 
A year after its formation similar associations 
were formed in Connecticut and Vermont. In 
1826 a new impulse was given to the movement 
by the establishment in Boston on a more 
extensive plan of the American Society for the 
Promotion of Temperance. By 1881 more than 
2200 societies, embracing 170,000 members, were 
in correspondence with the parent society. In 
Aug., 1820, a society was formed in Ireland, and 
in 1888 a great impetus to the movement was 
given by the Rev. Theobald Mathew, an Irish 
Catholic priest. The first temperance society in 
Scotland was established at Maryhill, near 
Glasgow, in Oct., 1820, and the Greeno^ and 
Glasgow and West of Scotland Temperance 
Societies were constituted soon afterwards. On 
14th June, 1880, the first temperance society 
in England was founded at Bradford. In 1817 
a total abstinence society was formed at Skib- 
bereen. County Cork; it was followed by the 
formation of a similar society in Dunfermline 
in 1880, and that by others in Paisley, Glasgow, 
Greenlaw, and elsewhere. In 1882 the war 
against intoxicating liquors of all kinds was 
opened in England by Joseph Livesey of Preston. 
Since then many advocates of total abstinence 
have sought to enforce their views by legislative 
measures, as long ago exemplified in the cele- 
brated Maine Liquor Law, for the suppression 
of the manufacture and sale of intoxicating 
beverages in the state of Maine. Legislation 
has since been in favour of compulsory abstinence, 
especially in the United States (see Prohibition), 
Among the principal temperance societies in 
Great Britain — besides the world-wide Inde- 
pendent Order of Good Templars, which ori- 
ginated in America — are the National Tem- 
perance League, founded in London in 1856; 
the United Kingdom Alliance (the Permissive 
Bill party), founded in 1853; the Scottish 
Temperance League, established in 1844; the 
Irish Temperance League; the Church of Eng- 
land Temperance Society, oiganized in 1878; 
societies in connection with the Established 
and United Free Churches of Scotland, the 
Protestant Episcopal Church in Ireland, and 
with the various Dissenting bodies throughout 
the kingdom; the Band of Hope Union; &c. 
Other national societies are principally benefit 
societies, among the chief of which are the 
Sons of Temperance, the Independent Order 
of Rechabites, and the Sons of Phoenix. 

Temperature, the state of a body with 
reqieot to sensible heat. To say that one body 
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u at a higher (or lower) temperature than 
another is the same thing as to say that the 
first body is hotter (or colder) than the other. 
Since many physical phenomena take place at 
dehnite temperatures, it would be quite possible 
to construct a scale of temperatures containing 
no very wide gaps, and marked with such 
definite points as the melting- and boiling-points 
of standard substances under stated pressures. 
It is found more convenient, however, to define 
a continuous scale, based on some physical 
property which varies continuously as the tem- 
perature changes. See Thermometer; PyromeieTt 
Thermodynamics; Climate; Meteorology, 
Templars, a military Order which played 
a large part in European history in the twelfth 
and thirteenth centuries. It was founded in 
1110 to guard the holy places, and its name 
was derived from its first house in Jerusalem, 
on the site of Solomon's Temple. The members 
were sworn to chastity, poverty, and obedience, 
and their vows might be taken for life or for 
a period of years. The head of the Order was 
the Grand Master, and, as it spread from country 
to country. Masters, Grand Priors, Preceptors, 
or Commanders were placed in charge of the 
various provinces. The Templars were exempted 
in 1172 ft'om obedience to the bishops of their 
dioceses, and were placed under the direct 
authority of the Pope. The dress of the Order, 
worn by the Knights (though not by the lesser 
ranks of men-at-arms and retainers), was a white 
hnen mantle with a red cross on the left shoulder. 
Its statutes, originally drawn up in 1128, forbade 
luxury in food or drink, and such sports as 
hunting and hawking. The Templars played a 
distinguished part in the Crusades, and it is 
said that 20,000 of them met their death in 
Palestine. They l>ecame numerous and wealthy, 
and, as early as the second quarter of the thir- 
teenth century, grave charges were brought 
against them. The popular impression of their 
pride, lust, and rapacity is described (and per- 
haps somewhat antedated) by Scott (Ivanhoe), 
After the close of the active period of the Cru- 
sades, the Order ceased to have any raison d'itre^ 
and its wealth and privileges roused jealousy 
and ill will. Its suppression w'as one of the most 
remarkable episodes in the history of the four- 
teenth century. Philip IV of France resolved 
to enrich himself with their possessions, and he 
obtained the consent of Pope Clement V, whom 
he had placed on the Papal throne. The French 
Templars were arrested on 18th Oct., 1807; 
many of them were put to the torture, and 
evidence of outrageous heresies and grave moral 
offences was extracted ft’om some of them. In 
1808 Clement ordered the Templars in every 
country of Europe to be subjected to an inter- 
rogation, accompanied by torture. The proceed- 


ings were marked in France by great cruelty. 
A General Council was summoned to meet in 
Vienne to consider the results of the investigation, 
but Clement ultimately condemned the Order out 
of hand by Bulls, Vox in excelso and Ad providam, 
issued in 1812. Strong Papal pressure was used 
to obtain a condemnation in England; and in 
Spain, Portugal, Germany, and the greater part 
of Italy the decision of the investigators was in 
favour of the Order. The suppression was» 
however, universal, and much of the property 
of the Templars passed to the military Order of 
the Hospitallers of St. John of Jerusalem, 
though, in France, Philip IV secured consider- 
able gains. The memory of the Templars is 
preserved in numerous place-names. The ques- 
tion of their guilt is one of the puzzles of history, 
and has given rise to a vast amount of literature, 
but, on the whole, discussion tends to the 
exculpation of the Order. — ^Bibliography: C. G. 
Addison, History of the Knights Templars; H. C. 
Lea, History of the Inquisition^ vol. iii. 

Temple, Frederick, British prelate, bom in 
1821, died in 1902. Educated at Tiverton and 
Balliol College, Oxford, he became a FeUow of 
his college. He took orders in 1840, was ap- 
pointed principal of Kneller Hall Training 
College in 1848, and in 1858 became head- 
master of Rugby School. Appointed Bishop 
of Exeter in 1860, in spite of great opposition, 
he w'as transferred to the see of London, and 
in 1806 succeeded E. W. Benson as Archbishop 
of Canterbury. 

Temple, Sir William, English statesman, 
bom in 1628, died in 1600. Educated at Em- 
manuel College, Cambridge, he passed six years 
abroad, and in 1660 he was nominated as one 
of the commissioners from the Irish Parliament 
to the king, subsequently (1666) being appointed 
Resident at Brussels, and receiving a baronetcy. 
In conjunction with De Witt he concluded the 
treaty between England, Holland, and Sweden 
(Triple Alliance, 1668), as a result of which 
France had to surrender her conquests in the 
Netherlands. After representing the University 
of Cambridge in Parliament, Temple retired 
from public life (1681), spending his life at 
Moor Park, Surrey, where Swift was an inmate 
of his house for some time. His Memoirs and 
Letters are especially interesting to the student 
of history. His Miscellanies consist of essays 
on various subjects, mostly political; he was 
the author of an essay Upon the Ancient and 
Modem Learning, which gave rise to the cele- 
brated controversy about the Letters of Phalaris. 
See Bentley, — Cf. M. L. R. Beaven, Sir William 
Temple (Gladstone Essay, Oxford, 1008). 

Temple (Lat. templum), in archite^uie, a 
building designed for the performance of public 
worship. Magnificent temples were erected in 
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ancient Greece and Rome, the Romang taking 
the Greek gtnictures for models. (For description 
of Grecian temples, see Greece,) The Egyptian 
temples were also remarkable structures. (See 
Egypt,) The most remarkable temple in the 
world, however, was that built by Solomon on 
Mount Moriah in Jerusalem. It was an oblong 
stone building, 60 cubits in length, 20 cubits in 
width, and 80 cubits in height. On three sides 
were corridors, rising above each other to the 
height of three stories. The fourth or front side 
was open, and was ornamented with a portico, 
10 cubits in width, supported by two brazen 
pillars. The interior was divided into the most 
holy place, which contained the ark of the 
covenant, and was separated by a curtain from 
the sanctuary, in which were the golden candle- 
sticks, the table of the shew-bread, and the altar 
of incense. The temple was surrounded by an 
inner court, which contained the altar of burnt- 
offering. Colonnades, with brazen gates, sepa- 
rated this court of the priests from the outer 
court, which was likewise surrounded by a wall. 
This temple was destroyed by the Assyrians, 
and, after the return from the Babylonian 
captivity, a second temple, but much inferior 
in splendour, was erected. Herod the Great 
rebuilt it of a larger size, surrounding it with 
four courts, rising alK)ve each other like terraces, 
the lowest of which was 500 cubits square, and 
was surrounded on three sides by a double, and 
on the fourth by a triple row of columns. In 
the middle of this enclosure stood the temple, 
of white marble richly gilt. 100 cubits long and 
wide, and 00 cubits high, with a porch 100 cubits 
wide. This magnificent edifice was destroyed 
by the Romans in a.u. 70. Sec Pantheon; Par^ 
thenon. 

Temple, The, a district of the city of London, 
lying between Fleet Street and the Thames, and 
divided by Middle Temple Lane into the Inner 
and the Middle Temple, belonging to separate 
societies (see Inna of Court), each with its hall, 
library, and garden. The name is derived from 
the Knights Templars, who had their head- 
quarters in England here. The district, which 
is extra-parochial, being exempt ff'om the opera- 
tion of the poor law, is occupied, with few 
exceptions, entirely by barristers and solici- 
tors. 

Temple Bar, an arched gateway which for- 
merly stood between Fleet Street and the Strand 
in London and divided the City ftom West- 
minster. It was removed (1878), and re-erected 
at Theobalds Park, Cheshunt, in 1888. 

Templet, a pattern or mould used by masons, 
machinists, smiths, shipwrights, &c. It usually 
consists of a fiat thin board, a piece of sheet- 
iron, or the like, whose edge is dressed and 
shaped to the required conformation, and is 
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laid against the object being moulded, built, 
or turned so as to test the conformity of the 
object thereto. 

Temryuk, a port of Ciscaucasia, in Kuban. 
Pop. 17,700. 

Tenant, in law, one who occupies, or has 
temporary possession of lands or tenements, 
the titles of which are in another, the land- 
lord. A tenanUat’WiU is one who occupies lands 
or tenements for no fixed term other than the 
will of the landlord. A tenant in common is one 
who holds lands or tenements along with another 
or other persons. Each share in the estate is 
distinct in title, and on the death of a tenant 
his share goes to his heirs or executors. A tenant 
for life (in Scotland, a liferenter) is one who has 
possession of a freehold estate or interest, the 
duration of which is determined by the life of 
the tenant or another. An estate for life is gener- 
ally created by deed, but it may originate by 
the operation of law, as the widow's estate in 
dower, and the husband's estate by courtesy 
on the death of his wife. See Landlord and 
Tenant, 

Tenant-right, a term specifically applied to 
an Irish custom, long prevalent in Ulster, either 
ensuring a permanence of tenure in the same 
occupant without liability to any other increase 
of rent than may be sanctioned by the general 
sentiments of the community, or entitling the 
tenant of a farm to receive purchase-money 
amounting to so many years' rent, on its being 
transferred to another tenant; the tenant having 
also a claim to the value of permanent improve- 
ments effected by him. In course of time the 
advantages of tenant-right granted to the Ulster 
farmers were claimed by the farmers in the other 
provinces of Ireland, and the custom spread to 
a considerable extent. At last the Landlord and 
Tenant Act of 1870 was passed, by which the 
Ulster tenant-right and other corresponding 
customs received the force of law; and the 
outgoing tenant became entitled to compen- 
sation from the proprietor to an amount varying 
according to circumstances. The tenant's posi- 
tion was further improved by the Land Law Act, 
1881, and subsequent Acts. (See Ireland,) In 
Great Britain also the position of agricultural 
tenants has been improved by legislation, more 
particularly by the Agricultural Holdings Act 
of 1608 (consolidating earlier statutes), which 
assures tenants of certain customary rights and 
expressly adds others, especially the right of 
compensation for definite improvements made 
in their holdings. 

Tenas'serim, a maritime division of Lower 
Burma, conterminous on east and south with 
Sicurn and Malaya respectively. There are six 
districts, viz. Toungoo, Salween, Thaton, Am- 
herst, Tavoy, and Mergui. Area, 86,070 sq. 
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miles; pop. 1,406,260 (mainly Buddhists). The 
a4jaoent islands of the Mergui Archipelago 
belong to the division. Mouhnein is the head- 
quarters. 

Teoby, a municipal borough and seaport of 
Wales, in the county of Pembroke, on the west 
side of Carmarthen Bay. There is a considerable 
trade in fish and o3rBters, and Tenby is also a 
bathing-place, celebrated for its fine sands, 
beautihil scenery, and agreeable climate. The 
old walls of the town are still to some extent 
presented. Pop. 4800. 

Tench, a teleostean fish belonging to the carp 
family and genus Tinea, of which T, vulgdris (the 
common tench) is the type. It inhabits most of 
the lakes of the European continent, and in 
Britain it is frequent in ornamental waters and 
ponds. It attains a length of frx>m 10 to 12 inches. 
The colour is generally a greenish-olive above, 
a light tint predominating below. It is very 
sluggish, apparently inhabiting bottom-waters, 
and feeing on refuse vegetable matter. It is 
very tenacious of life, and may be conveyed 
alive in damp weeds for long distances. The 
flesh is somewhat coarse and insipid. 

Tender, in law, an offer of compensation or 
damages made in a money action. To make 
a tender valid it must be absolute and uncon- 
ditional, and the money must be actually pro- 
duced. A tender made to one of several joint 
claimants is held as made to all. A tender of 
money for any payment is legal, and is called 
a legal tender (q.v.), if made in current coin of 
the realm. 

Tendon, the name given to the * sinews ’ by 
means of which muscles are inserted upon bones. 
They consist of bundles of white fibrous inelastic 
and very strong tissue disposed in bands, and 
separated by areolar or connective tissue. See 
Achilles' Tendon, 

Teneb'rio, a genus of beetles. The larvie of 
one species (T, molitor) are the destructive meal- 
worms of granaries, flour-stores, Ac. 

Ten'edos, a Greek island in the ^gean Sea, 
on the west coast of Asia Minor, 15 miles south- 
west of the Dardanelles, about 6 miles long and 
8 miles broad. The channel which separates it 
from the mainland is 8 miles broad. Com, cotton, 
wine, and fruits are produced. On the eastern 
side of the island is the town of Tenedos. Under 
the Treaty of Sdvres, Tenedos passed to Greece. 
Pop. 4000. 

Tenelilfe^ the laigest of the Canary Islands 
(q.v.); area, about 780 sq. miles. Santa Cruz 
is the island and group capital. A remarkable 
feature of the interior is the Peak, the summit 
of which forms a crater half a league in circuit, 
and from which is obtained one of the most 
magnificent views in the world. The principal 
productions are: mai^ wheat, potatoes, to- 
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matoes, bananas, almonds, oranges, guavas, 
honey, wax, cochineal, and wine. Tomatoes, 
bananas, potatoes, and wine are the chief 
exports. Pop. 180,000. 

Tenes'mus, continued painfril efforts to 
empty the rectum or the bladder, produced 
by spasmodic contractions of these organs. 
The rectal condition may occur as the result 
of piles, fissure, fistula, or tumour growths. 
Tenesmus of the bladder arises in cases of 
stricture of the urethra, and of stone or growth 
in the bladder, or any inflammatory condition 
in the region of the bladder. 

Teniers (ten-8rs'), David, the name of two 
artists of the Flemish school, father and son, 
both natives of Antwerp, in which city the 
elder was bom in 1582, and died in 1649. Having 
studied under Rubens, he spent six years in 
Rome. On his return he occupied himself prin- 
cipally in the delineation of fairs, rustic sports, 
and drinking parties, which he exhibited with 
such tmth, humour, and originality that he 
may be considered the founder of a style of 
painting which his son afterwards brought to 
perfection. His pictures arc mostly small. — 
His son was bom in 1010, and died in 1600. 
Me was taught painting by his father, whom 
he excelled in correctness and finish. He became 
highly popular, was appointed court painter to 
the Archduke Leopold William, Governor of 
the Netherlands, and gave lessons in painting 
to Don John of Austria. He specially excelled 
in outdoor scenes, though many of his interiors 
arc masterpieces of colour and composition. His 
general subjects were fairs, markets, merry- 
makings, guard-rooms, taverns, Ac., and his 
pictures, which number over 700, are found in 
all the important public and private galleries of 
Europe. The Village Fite (F6te aux Chaudrons) 
is in the National Gallery, London, and Peasants 
dancing before an Inn is in the I^ouvre. His 
etchings are also highly esteemed. 

Tennessee, a south-central state of the 
United States. It is physically diverse, the 
surface varying from the traversing ranges of 
the Appalachians in the east, through the 
Cumberland Plateau and the plains of the 
Rim lands, to the Western Valley and the 
Plateau of West Tennessee, which abuts on 
the low, flat, alluvial plains (bottom-lands, 
900 sq. miles in area) of the Mississippi River 
(the western boundary of the state). The chief 
rivers are the Mississippi, the Cumberland, and 
the Tennessee, all navigable throughout their 
length; the last two drain over three-quarters 
of the state. Climatically, Tennessee is excep- 
tionally favoured; along a line through the 
centre of the state the mean annual tempera- 
tures are: east, 5T F., middle Tennessee, 
68® F.; and west, 59® F. Nashville is state 
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capital; other cities are Memphis, Knoxville, 
and Chattanooga, all ports of entry. Railways 
(see Neuhville) include the Southern and the 
Cincinnati Southern. Tobacco is one of the 
chief crops; cotton is important; cereals in- 
clude maize (the chief) and wheat; fruit (straw- 
berries largely) and fruit trees are grown; and 
stock-raising is fairly wide, though declining, 
but the annual wool-clip is notable. Forestry 
is important. Among minerals, the state pro- 
duces coal from coal-fields of 4000 sq. miles in 
area, with an annual production of over 6,000,000 
tons. Gold, copper, zinc, and marble are also 
worked. Manufactures are exceedingly varied, 
and include the working of iron and steel; but 
generally they are subordinate to agricultural 
requirements. The people are predominantly 
white, and 40 per cent are of the Baptist faith, 
another 83 per cent being Methodist. Foreign- 
bom people are represented mainly by Germans, 
English, and Irish (in order of importance). 
Elementary education is compulsory up to 
fourteen years, and the colour-line Is rigid. 
There are twenty-six universities and colleges, 
including the State University at Knoxville, 
founded in 1704. The state area is 42,022 sq. 
miles (885 being water); pop. (1020), 2,840,000. 

Tennessee joined the Union on Ist June, 
1706, and has a Governor and bicameral As- 
sembly (Senate of 88 members, and House of 
Representatives of 00 members, both elected 
biennially). Two Senators and ten Represen- 
tatives are sent to Congress. There are ninety- 
six counties. (See articles on cities mentioned.) 

Tennessee, a river of the United States, 
formed by the union of the French Broad 
and Holston Rivers in Eastern Tennessee, 
flows through Northern Alabama, then through 
Western Tennessee and Kentucky, and enters 
the Ohio, of which it is the largest tributary, 
about 10 miles below the confluence of the 
Cumberland. Length, about 650 miles; catch- 
ment basin, 44,000 sq. miles. It is navigable 
throughout its entire course during most of the 
3 rear, and the chief tributaries are also navigable. 

Tenniel, Sir .Tohn, British artist, born in 
London in 1820, died in 1914. He was almost 
entirely self-taught, and his first picture was 
exhibited while he was little more than a boy. 
He devoted himself almost entirely to black- 
and-white work. In 1851 he became connected 
as an illustrator with Punch, and for fifty years 
contributed illustrations to that paper, especially 
the weekly political cartoon. He also illustrated 
various books, including Msop's Fables, In^ 
goldaby Legends, Alice's Adventures in Wonder^ 
land, &c. He was knighted in 1898. 

Tennis, an ancient ball game, for long the 
pastime of royalty and the nobility. Its devotees 
included Henry VIII and Charles II, who were 
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expert players, and in France there were many 
cx>urt8, Pa^ alone having a hundred and four- 
teen in 1657, as against fifteen in London in 
1615. Tennis-courts are specially constructed 
buildings, and are somewhat complicated. The 
game itself is fairly difficult to learn, and beyond 
the power of many to play well. The court is 
divided into service and hazard sides separated 
by a net; balls of between 2^ and inches in 
diameter and 2| to 2} oz. in weight are used, 
and heavy rackets are employed, without re- 
strictions as to size or shape. With two players 
X and Y, X, standing in the service end, hits 
off the ball on to the service-penthouse, and the 
ball must drop eventually in the service-court. 
Should X fail to perform this feat, it constitutes 
a fault, and two of them make one point, scoring 
15. (Four points — 15, 80, 40, game — are usually 
played.) The game develops into a contest of 
keeping the ball * off the floor *, but chaces and 
other exceedingly complicated rules and devices 
stimulate a lively interest as play progresses. — 
Cf. Tennis (in the Badminton Library); but 
tennis cannot be understood readily from a 
formal perusal of a textbook; courts must be 
visited, and games watched carefully. 

Tennyson, Alfred, the representative poet of 
Victorian England, vras bom in 1800, and died 
in 1892. He was the fourth son of the rector of 
Somersby, in Lincolnshire. His two elder 
brothers, Frederick and Charles, were also poets 
of some distinction. Educated at Louth Grammar 
School and by his father, Tennyson joined, at 
Trinity College, Cambridge (1828), a band of 
able young men, which included his greatest 
friend, Arthur Henry Hallam. In 1827 Tenny- 
son's earliest verses, echoes of Scott, B 3 rron, 
and Moore, with individual touches of vivid 
description, appeared in Poems by Two Brothers. 
His first original verses were issued as Poems, 
chiefly Lyrical in 1880, followed by Poems in 
1888. The poems in these volumes were very 
unequal, and many of them underwent in suc- 
cessive appearances a process of elaborate re- 
vision, while others were rejected. The result 
of this severe discipline, of the unwearied effort 
to secure by vividness of presentation, significant 
detail, a clear flute-like melody of vowel and 
consonant, the perfect expression of the mood 
of which each poem was a rendering, is evident 
in the two volumes of 1842, Poems by Alfted 
Tennyson. Like Spenser, Tennyson is most 
delightfully a poet in poems that strive to be 
no more than decorative and musical renderings 
of a dreamy mood. Recollections of the Arabian 
Nights, The Dying Swan, The Lady of Shalott, 
Mariana, The Lotos Eaters, The Talking Oak, 
Sir Lancelot and Queen Guinevere, these are 
poems which only he could have Wtten, and 
are as secure against changes of fashion as the 
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ProOiatamion or the H Pemeroto, But the 
dramatio, the philosophic, and the didactic 
spirit waa moving Tennyson to produce poems 
of varying merit: dramatic studies, as the now 
perfircted (Enone, Odlahad, and Si, Agnta'a Eve, 
the Morte Arthur (first prelude of the JdyUa 
of the King), St, Simeon Styliiea, Ulysses, in 
which Tenn 3 r 8 on*s finished art is given a deeper 
emotional quality; metaph^niical poems, like 
The Two Voices and The Vision of Sin, the 
latter not more characteristic of Tennyson's 
fundamental thought and hope than of his 
curious metrical felicity. In others, as Jjocksley 
HaU and the English Idylls, Tennyson's art is 
used to embroider themes inspired by a vein of 
sentiment more Victorian than perenniaL 
< Tenn 3 ^n's range of topics is fUlly repre- 
sented in the 1842 volumes — studies of moods, 
English rural life, medieval romance, classical 
legend, the mysteries of life and death and 
immortality. His later poems are a fuller elabora- 
tion of these, with an art that tends to grow 
more precious, and in a spirit which grows more 
didactic. The Princess (1847-51-3) is a jeu 
tPesprit elaborated and brocaded out of all pro- 
portion to the theme, but adorned with some of 
the loveliest of Tennyson’s highly sophisticated 
lyrics, notably the finely wrought unrhymed 
’’ Tears, idle tears In Memoriam (1850, but 
the work of many years) expresses in a poem 
of one hundred and thirty-two sections, each 
the rendering of a single mood, Tennyson’s 
sorrow for the death of a friend and his brood- 
ings over death and the problems of modem 
science. The thought of the poem makes less 
appeal to-day than the beauty of the felicitous 
stanza and of individual sections rendering 
sombre moods and lovely landscapes. The 
Ode on the Death of the Duke of Wellington 
(1852) and Maud and Other Poems (1855) are 
other striking examples of Tennyson’s command 
of metrical effects and his power of adapting 
his varying cadences to changes of mood. But 
the great work of Tennyson’s middle years was 
the Idylls of the King, published in batches 
from 1857 onwards tifi 1885. In a style of 
chiselled, polished, jewelled exquisiteness the 
poet told a series of stories from Malory’s 
Morte d^ Arthur and Lady Guest’s Mdbinogion 
(translations from the Welsh) of Arthur and 
his Knights and the quest of the Holy Grail, 
in which he strove, not altogether successfully, 
to modify the chivalrous Catholic spirit of the 
originals by the infusion of a modem, vaguely 
religious, philanthropic, and somewhat maidenly 
sentiment. Their enormous popularity in their 
own day has yielded to a depreciation which 
fails to do justice to their wonderfully varied 
and finished art. Enoch Arden (1804), a simple 
story that Crabbe might have told in his bare 
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numner and creaky verse, is decorated with all 
the resources of Tennyson’s blank verse and 
coloured description. His dialect poems Northern 
Farmer, Old Style and the same New Style are 
happier renderings of mral themes. 

In his last years Tennyson, under the influence 
of a poignant sense of disillusionment and of 
discontent with the age of science and * pro- 
gress* whose advent he had hailed, shook off 
this tendency to over decoration and wrote 
some poems of a direct and piercing power, 
which, writh his early coloured and musical 
renderings of dream and mood, are likely to 
outlive his more ambitious pieces. The dramas 
Queen Mary (1875), Harold (1877), Becket 
(1884), &c., hardly count; but Lucretius (1808), 
The Revenge: a Ballad of the Fleet (1878), 
Ballads and Other Poems (1880), Tiresias and 
Other Poems (1885), Locksley Hall Sixty Years 
After (1886), Demeter and Other Poems (1889), 
The Death of CBnone (1802) included poems that 
show a weakening grasp and something of an 
hysterical vein, but also some which are the 
finest expression of Tennyson’s fierce patriotism, 
his passionate sympathy with certain characters 
and moods, and his brooding preoccupation with 
the destiny of man wandering lietween faiths 
which are rooted in fear, and science that 
threatens to dispel hope as well as fear. His 
closing strains, Crossing the Bar and 

** Will my tiny spark of beins wholly vanish in your deeps 
and heights 

mark the Stoic-Christian spirit in which he 
faced the final trial. Tennyson was raised to 
the peerage in 3884, and died, pre-eminent 
among the poets of Victorian England, in 1892. 
The reaction against Tennyson’s finished musical 
art is not unlike that which Donne and Jonson 
led against the mellifluous diffuseness of Spenser; 
and, despite obvious differences, Spenser and 
Tennyson occupy somewhat of the same rank 
among English poets, not the very highest, 
because of a certain lack of intensity and insight, 
yet surpassed by few in their mastery of all the 
picturesque and musical capacities of our lan- 
guage. — ^Bibltooraphy: Hallam, Lord Tennyson, 
Alfred Lord Tennyson: a Memoir, S. A. Brooke, 
Tennyson: his Art and Relation to Modem life; 
W. M. Dixon, A Primer of Tennyson; A. Waugh, 
Alfred, Lord Tennyson: a Study of his Life and 
Work; W. Bagehot, Literary Studies, 

Tenor, in music, is the more delicate of the 
two adult male voices, and its compass generally 
extends frrom C in the bass to G or A in the 
treble. The qualities of the tenor render it 
suitable to the expression of tender and delicate 
sentiments. In a vocal composition of four parts 
the tenor forms the second middle part, deeper 
than alto, but higher than the bass; but in the 
song of four male voices the tenor, as the first 
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voice, leads the chief melody, and as the second 
is the higher middle voice. The clef of Mp- 
this voice is the C clef, placed upon the 
fourth line of the staff, as here shown. WZ 

Tentacle, in zoology, an elongated appendage 
belonging to the head or mouth end of many of 
the lower animals; used as an organ of touch 
and sometimes of prehension. Examples are 
afforded by hydroid zoophytes, jelly-fishes, sea 
anemones, moss polypes, and lamp-shells. The 
term is also applied to the feelers of snails and 
slugs, the sucker-bearing arms of cuttle-fishes, 
and the barbels of certain fishes. 

Ten'terden, a municipal borough and market 
town in the county of Kent, England. Pop. 
(1921), 8438. 

Tenuiroa'trea (slender-beaked), one of the 
four artificial sections into which Cuvier divided 
perching birds; now only used in popular works. 
This group, represented by the humming-birds, 
creepers, sun-birds, hoopoes, &c., is characterized 
by the generally elongated bill, which usually 
tapers to a point. 

Tenure is the general name for the conditions 
on which land is held and enjoyed. There are 
two main 83 rstem 8 of land tenure — allodial and 
feudal. Land held by the former tenure is free 
of the rights of any superior. It is land held in 
absolute ownership. It was common in England 
prior to the Norman Conquest, but was then 
almost wholly superseded by feudal tenure. 
Crown lands are, of course, still allodial. In 
feudal tenure the person who has the beneficial 
use and enjoyment of the land (the tenant or 
vassal) renders some specified service (or in 
modern times pays a rent or duty) therefor to 
the superior or lord from whom he received the 
grant or of whom he holds it. The theory intro- 
duced at the Conquest was that all land belonged 
to the sovereign. Grants were made by the king 
to his great lords on condition of performing 
certain services, while they in turn made sub- 
grants to their own retainers on similar condi- 
tions. In relation to the king they were tenants- 
in-capite or tenants-in-chief, while in relation to 
these retainers they were mesne (middle) lords. 
The retainers, who had the profitable use (or 
* avail *) of the land, were known as * tenants 
paravail *. The highest tenure was knight- 
service or tenure in chivalry. The lord did 
homage and swore fealty for his lands. Mounted 
and armed as a knight and attended by his 
men-at-arms, he was bound to render military 
service to the king for forty days in each year 
if required, and he was also liable for various 
incidental dues. Another honourable tenure 
was grand serjeanty; by virtue of which the 
service to be rendered was not general military 
service, as in tenure in chivalry, but a specif 
act, e.g. to carry the king's banner or his sword. 


There were also other forms, but in 1660 most 
feudal tenures were converted into free and 
common socage. Frankalmoign, copyhold, and 
grand serjeanty remained. Two ecclesiastical 
tenures survived the Conquest — * frankalmoign * 
(free alms), under which religious houses held 
lands in return for prayers, and * tenure by 
divine service*, e.g. the sin^^g of masses, tbs 
distribution of alms, dec. See Copyhold; Socage; 
Land Laws; &c. 

Teocallis C houses of God '), the name given 
to the ancient temples of Mexico, of which there 
are extensive remains. They were generally 
solid four-sided truncated pyramids, built terrace- 
wise, with the temple proper on the platform at 
the summit. They were constructed of earth, 
faced with brick, and many still remain in a 
more or less perfect state. The principal existing 
specimens are those of Cholula, near Mexico, and 
of Palenque, in Yucatan. 

Tepic, a maritime territory of Mexico, on the 
Pacific Ocean, also known as Nayarit (q.v.). 

Tepic, a town of Mexico, capital of the terri- 
tory of Nayarit, connected by rail with the 
port of San Bias. Its manufactures include 
woollens, cottons, cigarettes, and sugar. Pop. 
16,778. 

TepUtz, Tfiplltz, OP Teplice-Sanov, a town 
of Northern Bohemia, Czecho-Slovakia. It has 
celebrated thermal baths. The springs have a 
temperature varying from 99*5“ to 108*5°, and 
are efficacious in cases of gout and rheumatism. 
Pop. 25,000. 

Ter'amo, the northernmost province of 
Abruzzi e Molise, Middle Italy. Area, 1060 sq. 
miles; pop. 820,000. 

Teramo, a city of Southern Italy, capital of 
the province of Teramo. It is the see of a bishop, 
and has remains of Roman baths and theatre. 
Pop. (commune), 25,070. 

Ter'aphim, household deities or images, 
reverenced by the ancient Hebrews. They 
seem to have been either wholly or in part of 
human form and of small size, were regarded 
as penates or household gods, and in some 
shape or other used as domestic oracles. They 
are mentioned several times in the Old Testament. 

Terbium, one of the rare earth metals; 
atomic weight, 150*2; atomic number, 65. See 
Erbium. 

Terborch (earlier Terburg), Gerard, Dutch 
painter, bom about 1617, died in 1681. He 
studied under his father and at Haarlem^ and 
afterwards visited Germany, Italy, Spain, Eng- 
land, and France. His painting of the peace 
congress at Mfinster (1646) is in the National 
Gallery, London. 

Terce Is a legal life-rent amounting to one- 
third of her deceased husband's heritable pro- 
perty (including heritable securities) in which 
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he died infeft, recognized by the law of Scotland 
in Ihvour of a widow who has not accepted of 
any special provision. 

Terceira (ter-s&'i-ra), a Portuguese island of 
the Atlantic, one of the Azores; area, 228 sq. 
miles. Grains, cattle, some fruit, and inferior 
wine are produced. Angra, or Angra do Heroismo 
(q.v.), is the capital. Pop. 49,000. 

Ter'ebintb, the common name for various 
resinous exudations, both of a fluid and solid 
nature, such as turpentine, frankincense and 
Burgundy pitch, Canada balsam, &c. The 
volatile oil of various of these resins is called 
oil of terebinth, or oil of turpentine. Terebinth 
is also a name for the turpentine tree (q.v.). 

Terebratula (ter-e-brat'd-la), a genus of deep- 
sea lamp-shells (Brachiopoda) found moored to 
rocks, shells, Ac. The lower valve is perforated 
to permit the passage of a fleshy peduncle, by 
means of which the animal attaches itself. There 
are few living species, but the fossil ones are 
numerous, and are found most abundantly in 
the secondary and tertiary formations. 

Terek, a river of Ciscaucasia, rising in Mount 
Kazbek and flowing past Vladikavkaz to the 
Caspian Sea, which it enters by a delta 00 miles 
wide. The Zunzha is the chief affluent; length, 
882 miles (112 miles navigable). 

Terek, a former Russian province of Ciscau- 
casia, belonging to the drainage system of the 
Terek River. Vladikavkaz is the capital; Moz- 
dok (pop. 15,000), Georgievsk (11,900), Kislyar 
(10,000), and Kislovodsk (5000) are other towns. 
Area, 28,581 sq. miles; pop. 1,280,000. 

Terrence (Publius Terentius Afer), Roman 
comic dramatist, was bom about 195 b.c., and 
died about 159 B.c. He is said to have been 
bom at Carthage, and to have been brought to 
Rome as a slave. He was soon set free by his 
master, Terentius Lucanus, whose name he took. 
His literary talents gained for him admission to 
the circle of Scipio Africanus the younger, where 
he met Lslius, Furius Philus, and Polybius 
(q.v.), the historian. Terence's six comedies 
were written with great care. He appears to 
have shown his work while in process of com- 
position to Scipio and his friends, and to have 
revised it meticulously in accordance with their 
suggestions. According to literary gossip of a 
later date, Scipio wrote the plays in their en- 
tirety; but this ancient counterpart of the 
Baconian theory is quite untenable. The six 
pla 3 rB of Terence in order of their production 
are: The Maid of Andros (166 b.c.). The Mother^ 
in-kno (165), The SeJf-Tormentor (168), The 
Eunuch (161), Phormio (161), and The Brothers 
(161). All these plays are adaptations from the 
Gre^, The Mother^in-kav and Phormio being 
leased on plays of Apollodorus of Carystus, and 
the other four being founded on Menander, In 


most of the plays Terence has combined two 
or more Greek plays to form one Latin one — 
a process known by the name of contaminaHo, 
After producing these plays, Terence went to 
Greece in order to study Greek comedy at 
closer quarters. He was said to have trans- 
lated over a hundred of Menander's comedies, 
but probably he merely made excerpts for 
future use. He never returned to Italy. Accord- 
ing to some accounts, he was drowned at sea; 
according to others, he died of a broken heart 
after losing all his translations in a storm at 
sea. 

The comedies of Terence have several good 
qualities and many defects. Their language is 
extremely pure, and they are written with an 
ease which is only paralleled in English by that 
of the plays of Congreve. They are in every way 
polished works of art, and are notable among 
Latin writings as possessing an Hellenic per- 
fection. They have supplied posterity with 
several apt quotations, such as 

Anuintium irae amoris integratio eat. 

Hinc illae lacrumae. 

Homo aum: humani nil a me alienum puto. 

Quot hominea, tot aentendae. 

Dictum aapienti aat eat. 

Nullum eat iam dictum quod non ait dictum priua. 

Terence has, however, purchased his polished 
repression at the expense of energy — that via 
comica of which Julius Caesar lamented the 
absence. There is a lack of variety in his work. 
His plays are too close an imitation of the Greek. 
It is inevitable to compare Terence with Plautus, 
and almost inevitable to prefer the latter. 
Plautus, though he based his plays on Greek 
models, was often highly original, and intro- 
duced distinctively Roman touches. Terence 
was an adapter and a polished stylist pure 
and simple. Plautus was a popular dramatist; 
Terence wrote for the aristocracy, and adopted 
towards the groundlings something of that trucu- 
lent attitude which is so unpleasant a feature in 
Ben JoBSon. We cannot join Terence in blaming 
the multitude for going astray after boxers, 
tight-rope walkers, and gladiators. The comedies 
of Terence, however, with their perfect work- 
manship and their cosmopolitan outlook, exer- 
cised a salutary influence not only on Latin 
literature, but on European comedy after the 
Renaissance. — ^Bibliography: J. W. Duff, A 
lAterary History of Borne; W. L. Collins, Plautus 
and Terence (Ancient ClaMics for Modem Readers 
Series); J. Sargeaunt, Terence (Loeb Classical 
Library); S. G. Ashmore, The Comedies of 
Terence (text and notes). 

Terllzzl (ter-lit'sS), a town of Apulia, South 
Italy, in the province of Bari. Pop. 22374. 
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Ter'mini Imerese (ancient Thermce Hirne* 
rentes), a seaport-town of Sicily, in the pro- 
vinoe of Palermo, near the mouth of the River 
Termini on the Tyrrhenian Sea. Com, oil, 
olives, and other products of the district are 
exported, and there is an active flshinj^ industry. 
It is a spa with thermal saline baths of 106° F. 
Pop. 20,819. 

Terniltes (ter'mits), a family of ncuropterous 
insects, also known by the name of white ante. 
They have little aflinity with the true ants, 
which are hynicnopterous, although they re- 
semble them in their mode of life. They are 
chiefly oonflned to the tropics, and are found 
very plentifully in Western Africa. They unite 
in societies, building their dwellings in the form 
of p3rramids or cones, 10 or 12 feet high. These 
dwellings, which are so firmly cemented os to 
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be capable of bearing the weight of three or 
four men, are divided off into several apart- 
ments as magazines, chambers, galleries, &c. 
Every colony of termites consists of a king 
and queen, both of which are much larger than 
the other members of the colony, and of workers 
and soldiers without wings. The king and queen 
are the parents of the colony, and are constantly 
kept tqjether, attended by a detachment of 
workers, in a large chaml>er in the heart of the 
hive, surrounded by stronger walls than the 
other cells. The queen is always gravid, the 
abdomen being enormously distended with eggs, 
which, as they are dropped, relays of workers 
receive and convey in their moutlis to the minor 
cells throughout the hive. At the beginning of 
the rainy season a number of winged insects, 
both male and female, are produced. These, 
when mature, leave the hive and fly abroad, 
afterwards shedding their wings, and becoming 
the kings and queens of future colonies. The 
soldiers and workers, both neuter, or of no fully 
developed sex, and differing merely in the arma- 


ture of the head, are distinct animals from the 
moment they leave the egg, the young differing 
from the adult of the same clam only in size. 
The duties of the workers are to build the habi- 
tations, make covered roads, nurse the young, 
attend on the king and queen, and secure the 
exit of the mature winged insects, while to the 
soldiers, whose mandibles are powerfully de- 
veloped for that purpose, is committed the 
defence of the community, which duty they 
perform 83rsteniatically and with desperate 
courage. There are many species of termites, 
all of which are extremely destructive to 
wood. 

Terms, periods or times connected wdth law 
courts, universities, &c» In England the law 
terms, or periods when the superior courts sat, 
up to 1878 wrere four, viz. Hilary term, beginning 
on 11th and ending on 81st January; Easter 
term, beginning 15th April and ending 8th May; 
Trinity term, beginning 22nd May and ending 
12th June; Michaelmas term, beginning 2nd 
and ending 25th November. The rest of the 
year was termed vacation. The law terms are 
now superseded by ‘ sittings though they 
partly survive in connection with dinners at 
the Inns of Court. For terms in universities, see 
Cambridge; Oxford; &c.; for money terms, see 
Quarter-days, 

Tern (Sterna hirundn), or Sea-swallow, a 
genus of birds, included in the gull family. 
The terns are distinguished by the long, slender, 
and straight bill, long and pointed wings, and 
forked tail. The legs are relatively shorter than 
in the gulls. The common tern or sea-swallow 
(S, fluviatilis) is a familiar visitant of British 
coasts. It is a very active bird, seeming to have 
a ceaseless flight, and feeding upon small Ashes. 
Its average length is 15 inches. The colour is 
black on the head and neck, and ashy grey on 
the upper parts generally. The under parts are 
white, the legs, feet, and bill being red. This 
species is native to Europe, temperate Asia, 
temperate North America, and, as a migrant, 
in Southern Asia, Southern Africa, and Brazil. 

Teraate, one of the Molucca Islands (q.v.); 
area, about 25 sq. miles. It contains a remark- 
able volcano (5600 feet), and produces tobacco, 
cotton, sago, sulphur, saltpetre, Ac. The town 
Temate is the seat of a native sultan and of 
the Dutch Resident. Pop. about 9000. 

Tern! (ancient Interamna Nabars), a city 
of Perugia, Middle Italy, on the Nera (ancient 
Nar), It has a cathedral (1658, architect Ber- 
nini), several other churches, and some Roman 
antiquities (remains of an amphitheatre, Ac.). 
Near by are the Velino Falls (650 feet in three 
leaps), formed by the Romans to drain the 
Laeus Velinus (l^low Reate). They are now 
used to generate power for factories at Temi, 
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where armour-plate, guns, rails, and machineiy 
are made* Pop. (commune), 82,750. 

Ternatroemla'cesB, a natural order of poty- 
petalous dicotyledonous plants, consisting of 
trees or shrubs, with alternate simple usually 
coriaceous leaves without stipules. The flowers 
are generally white, arranged in axillary or 
terminal peduncles, articulated at the base. 
This order is one of great economical importance, 
as it includes the genus Thea, from which the 
teas of commerce are obtained. The favourite 



garden camellia also belongs to it. The plants 
belonging to the order are principally inhabitants 
of Asia and America. 

Terpsichore (t6rp-sik'o-r6). See Muses, 
Tcrracina (ter-ri-chg'n&; ancient Anxur), a 
seaport of Rome (Latium), Middle Italy, on the 
Tynhenian Sea. It is an episcopal see, and has 
a trade in grain, fruit, Ac. Pop. 7580. 

Terra-cotta, or clay baked without glazing, 
has from an early date been used for a great 
variety of purposes, notably for tiles and archi- 
tectural ornament, and for sculpture in relief 
and in the round. A suitable earth is first pre- 
pared by grinding and mixing with water, and 
the desired article is then modelled direct or 
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more usually moulded (in which case for finer 
work retouching is necessary), baked, and some- 
times glazed, coloured, or gilded. For roofing 
and decorating buildings, both plain and coloured 
terra-cotta was much used by the Greeks and 
Romans. At Pompeii, tiles, gutters, and cornices 
made therefrom may be seen; and in Rome 
many slabs decorated in low relief have been 
found which were used for mural ornament. 
After the break up of the Empire, terra-cotta 
fell into disuse in Western Europe, until in the 
fourteenth and fifteenth centuries it became 
a frequent adjunct to architecture in Italy 
and Germany. Fine examples of its use at 
this period are the church of St. Catherine, 
Brandenburg, and the Certosa, near Pavia. 
Later, its use spread to parts of France, to 
Spain, and to the south and east of Eng- 
land; but in the seventeenth and eighteenth 
centuries it fell into disrepute, until a wide- 
spread revival in the middle of the nineteenth 
century, which in England produced such 
buildings as the Albert Hall and the Royal 
College of Science. A modern instance of the 
^ use of glazed terra-cotta is the tube stations 
of London. As material for the sculptor, 
t terra-cotta was used in Egypt and Crete; 
/ and in Greece took the charming form of the 
small statuettes, of which the l^st examples 
have been found at Tanagra, in Boeotia. 
These figures date from 850 to 200 B.C., and 
chiefly represent, in singularly graceful and 
) attractive fashion, Greek women in the or- 
i dinary costume of the day. In Italy the 
i Etruscans used terra-cotta freely for the 
* ; decoration of sarcophagi, and terra-cotta 
statuettes were very popular with the Romans, 
and have been found in every Roman colony. 
After a period of unpopularity, in the fifteenth 
and sixteenth centuries it became the medium 
in which Donatello, Verrochio, Luca della 
Robbia, and their lesser contemporaries pro- 
duced some of their greatest masterpieces; 
and in the seventeenth and eighteenth cen- 
turies it was much used, especially for 
sketches, or as the basis for subsequent work 
in bronze or marble. Its advantage over the 
latter material is the fiver, swifter handling 
it permits. To-day it is again somewhat out 
of favour, sculptors preferring, as a rule, to 
take casts in plaster of Paris from a clay 
model. 

Terra dl Sienna, a brown ferruginous ochre 
employed in painting, and obtained fiom Italy. 
When calcined before being used as a pigment, 
it is known as burnt sienna. 

Terrano'va, a town of Sicily, in the province 
of Caltanissetta, on the Mediterranean, near the 
mouth of the River Terranova. It was founded 
Frederick II on the site of the ancient Gtla, 
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There is some export trade in com, wine, fruit, 
sulphur, and soda. Pop. 22,020. 

Ter'rapJn, the popular name of several species 
of freshwater or tide-water tortoises of the 
family Testudinidie, distinguished by a homy 
beak, a shield covered with epidermic plates, 
and feet partly webbed. They are active in 
their habits, swimming well and moving with 
greater agility on land than the land-tortoises. 
They are natives of tropical and wamier tem- 
perate countries, many being natives of North 
America. They feed on vegetables, fish, reptiles, 
and other aquatic animals. Their flesh is much 
esteemed. The name is more particularly applied 
to Malacoclemmya terrapin^ native to the salt 
marshes extending from Rhode Island to the 
Gulf of Mexico, and especially abundant round 
Charlestown. Special terrapin farms or ‘ crawls ’ 
have been established to rear them for the 
market. 

Terre* Haute (tftr-Ot; usually pronounced 
ter-e-hOt')* a city of Indiana, United States, 
the county seat of Vigo county, on the Wabash, 
and Wabash and Erie Canal. It is a coal-mining 
centre, and the nodal point of a busy agricul- 
tural region. Pop. (1020), 66,08«*1. 

Terrestrial Magnetism. The earth behaves 
as if it were a common magnet on a gigantic 
scale, that is to say, it is surrounded by so- 
called magnetic lines of force. These lines of 
force represent everywhere the direction into 
which the magnetic axis of any magnetized 
needle is urged (see Magnetism), There is no 
force of translation on the needle, but only a 
couple. In the Rritish Isles to-day such a needle, 
if free to turn in any direction (for instance, if 
immersed in a fluid of the same density os 
itself), would point somewhat st.eeply down at 
an angle of about 60° with the horizontal, and, 
seen from above, its north-seeking end would 
he found pointing about 14° w. of true or geo- 
graphical north (see Declination; Dippings 
needle). With the statement of these two angles 
there remains only one thing to complete the 
description of the magnetic Held at a point, 
namely the strength of the field. We could, if 
we wished, give instead of the strength and 
two angles, the component strengths parallel to 
three rectangular axes of co-ordinates. It is 
usual to give the horizontal intensity and the 
two angles mentioned above. Of these the 
vertical angle is called the inclination or dip, 
and the horizontal angle is called the declination. 
Magnetic instruments are of two classes, for 
absolute and relative measurements respectively. 

In order to determine the declination, it is only 
necessary to suspend a magnet in such a way 
that it is free to turn in a horizontal plane, and 
to measure the angle between its magnetic axis 
and the meridian at the place. To eliminate any 


error due to the fact that the axis of figure may 
not be the magnetic axis, it is necessary to arrange 
the suspension so that the magnet may be turned, 
bottom for top. The inclination or dip is meas- 
ured with a dip-circle, which consists of a magnet 
mounted on a horizontal axis resting on knifr 
edges. A vertical circle gives the required angle, 
and sixteen readings are necessary in all. In the 
course of these the needle has to be remagnetized 
in the opposite sense. The horizontal intensity 
(H) is measured by causing a magnet to deflect 
another magnet out of its normal position in 
the earth's magnetic field, and afterwards allow- 
ing the first magnet to oscillate undisturbed in 
a horizontal plane under the influence of the 
earth's horizontal component of magnetic force. 
The time of swing is a measure of the product 
MH, where M is the magnetic moment of the 
magnet. The deflection experiment measures the 
ratio M/H, so that the two results when com- 
bined give both M and H. 

Instruments arc in use for the permanent 
recording of the three magnetic elements, as they 
are called. For H, a magnet is suspended by a 
bi-filar, and is forced by this means into a posi- 
tion at right angles to the magnetic meridian. 
Any changes in H then cause the suspension to 
unwind or wind up a little in proportion with 
the magnitude of the change. The inclination 
I is not directly recorded, but V takes its place, 
V being the vertical component of the earth's 
field, so that tan I ss V/H. A magnet is so 
balanced on knife edges that the vertical mag- 
netic force tending to make it tilt is balanced 
by the action of gravity. Small changes in V 
then produce proportional tilts in the magnet. 
The positions in all cases arc recorded photo- 
graphically by a spot of light reflected from a 
small mirror on the magnet. It has been pn>- 
posed to supersede the deflexion and oscillation 
experiments by an electrical method involving 
the field of a coil of wire carrying a current. 

If the magnetic poles of the earth, i.e. the 
places where the dip is 90°, lay in the earth's 
axis, the lines of force would everywhere run in 
the geographical meridian, i.e. the declination 
would everywhere be zero. All lines connecting 
places with similar magnetic states, such as 
isoclinal lines for places of equal inclination, 
would be parallels of latitude. Actually there 
are considerable variations from this simple 
distribution, and the magnetic poles, instead of 
coinciding with the geographical poles, are situ- 
ated at about 70° s,, 97° w., and 78j° 8., 147j° K. 
Thus the north magnetic pole is on the meridian 
of Winnipeg, half-way from tliat place to the 
geographical North Pole, while the south mag- 
netic pole is on the meridian of Hobart Town, 
and is two-thirds of the way from there to the 
geographical South Pole. The antipodal point 
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of either magnetic pole is over 1800 miles fh>m 
the other magnetic pole. 

The magnetic elements at all points are subject 
to changes of several kinds. The secular change 
is a slow change in all the elements extending 
over centuries (sec Declination). Besides the 
secular changes there are rapid fluctuations in 
the magnetic elements, in which regular waves 
having a diurnal and a semi-diurnal period have 
been detected. These have been referred to 
atmospheric electric currents produced either 
by the tidal action of the moon and sun on 
layers of the earth’s atmosphere which arc not 
electrically neutral, or (more intensely) by the 
projection of radiations, both corpuscular and 
ultra-violet, from the sun into the upper atmos- 
phere. Intense corpuscular streams give rise to 
so-called magnetic storms, which are disturbances 
world-wide in their incidence, and whose sudden 
commencements are nearly but not quite simul- 
taneous at places widely separated. A connection 
has been established between the frequency of 
sunspots and of magnetic storms. Unfortu- 
nately the current rate of annual change in the 
British Isles cannot be determined from the 
mean rate over a number of years. Betw*een 
1901 and 1015 the annual change of declination 
increased from about 4 minutes to 10 minutes It 
is usual as a first approximation to take, for the 
present day, 0 minutes as the annual diminution 
of declination in the British Isles. The dtp 
attained a maximum of nearly 75^ about the 
year 1700, and was in Jan., 1015, 00^ 52' at 
Greenwich. — Bibliography: Stewart and Gee, 
Elementarff Practical Physics; W. Watson, Teaei^ 
hook of Physics; C. Chree, Studies in Terrestrial 
Magnetism; Terrestrial Magnetism and Atnios- 
pheric Electricity (International Quarterly), 

Terrestrial Physics, or Geophysics, a sub- 
ject closely related to geology, and including 
geodesy, terrestrial gravity, meteorology, ocean- 
ography, terrestrial magnetism, and seismology. 
(For these subjects, see separate articles.) In 
a narrower sense of the word, geophysics refers 
mostly to the properties of the solid earth and 
its behaviour under various forces. 

Many speculations have been made as to 
what the interior of the earth is really like. 

It is generally accepted that the whole of it 
was once in a molten and intensely hot state, 
and that its present state is that of a much- 
cooled and probably still cooling body. This 
introduces the problem of the age of the earth. 

If it be idle to speculate on the length of time 
over which the earth has existed as a separate 
body, the duration of the geological or crust- 
forming period is not beyond a guess. From 
considerations of heat content and heat conduc- 
tion, Lord Kelvin was led to the estimate of 20 or 
80 million years. Recently, however, the admis- 
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sion of radio-activity as a fketor in the argument 
has led physicists, in particular Lord Rayleigh, 
to an estimate of a few thousands of millions of 
years, say 4 x 10* years. It must be remem- 
bered that in an estimate of this kind the 
uncertainty is not expressed as plus or minus 
so much, but as a multiplier or dhisor by so 
much. In the opinion of the late Professor 
Joseph Barrel!, the estimate of 4 x 10* years 
was not wrong by more than factors ^ or 8 times. 
This estimate has not passed unchallenged, 
though it is universally agreed that Lord Kel- 
vin’s original figure may well be many times 
too small. 

Returning to the question of the earth’s 
interior, one of the most natural suppositions 
is that there is a hot fluid interior surrounded 
by a comparatively thin crust. We have before 
our eyes the phenomena of volcanoes with their 
outpourings of lava. Yet the fluid theory is 
now abandoned by geologists and physicists 
alike. The extrusions of volcanoes are not on 
a scale comparable with the action of stresses 
known to exist in the earth’s crust. More con- 
clusive still, the propagation of earthquake 
waves, both compressional and distortional, to 
great distances shows that not only is the 
earth a solid to a depth of more than half its 
radius, but it is a rigid solid rather than a 
visc'ous mass. Next comes the problem: If the 
bulk of the earth be rigid, how enn the move- 
ments observed in the crust take place? Plainly, 
there have been in the past, and there are in 
progress now, great earth movements, displacing 
portions of the crust both vertically and hori- 
zontally. Part of Scandinavia has been proved 
to be undergoing actual elevation at the present 
day at the rate of about 1 centimetre per annum; 
while in the foreground of the Bavarian Alps 
relevelling and retriangulation after lapses of 
thirty or forty years have established vertical 
movements of 0*1 metre, and horizontal move- 
ments approaching 1 metre. These movements 
are consistent with a continued pushing north- 
wards of the Alpine mountain mass. On the 
small scale we may observe in exposed cliffs 
bent and folded strata. How is it possible to 
reconcile these movements with the rigidity 
w'hich we know the earth to possess? The answer 
is that the stresses to which the creeping or 
viscous movements are the response must be 
very long sustained. That these stresses are 
continually present we know from earthquake 
phenomena. But the bulk of the movements 
in the earth’s crust which have made its past 
history have been of the slow creeping kind. 
Only now and then does the strain become 
unstable in a certain region, and produce the 
sudden release which we know' as an earthquake. 
The most recent views on isostasy (q.v.) contain 
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the idea of a somewhat more 3ieldin|f stratum 
beneath the outer crust. This stratum is rigid 
for such short-period stresses ns those due to 
the passage of an earthquake wave, but yields 
enough to allow of the upheaval of the crust 
at the points where the latter is naturally light, 
or has been lightened by denudation. 

Since the earth is rigid for ordinary stresses, 
it is necessary to inquire whether a numerical 
estinmte of this rigidity or elasticity can be 
made. On this problem the rotation of the 
earth and its changes of position relative to the 
sun and moon throw interesting light. Although 
the spheroidal figure of the earth is practically 
that of a fluid rotating under similar conditions, 
the phenomenon known as Chandler's Nutation 
shows that the earth is now, as a whole, as rigid 
as steel. This nutation, or nodding, consists in 
a very minute displacement of the earth's axis 
of rotation amounting to a wandering around 
a radius of about 15 feet at the pole. The period 
of the free nutation, which was predict^ by 
Euler to be 10 months, was shown by Newcomb 
to be modified to 14 months by a supposed 
finite earth rigidity equal to that of steel. 
Again, it has been shown that in a viscous 
earth the free nutation would soon be damped 
out. What Chandler demonstrated by an ela- 
borate analysis of observations was a periodic 
variation of latitude with a period of about 
480 days, and showing no signs of being damped 
out. Therefore the earth is as rigid as steel, 
and for stresses of as long duration as 0 or 
7 months shows still no viscous yielding as a 
whole. This is borne out by experiments on 
tides in wdter-pipes by Michelson and Gale in 
the United States. 

Besides the world-wide force exerted on the 
earth by reason of its own rotation — ^the centri- 
fugal force — and its change of ])osition relative 
to the sun and moon — ^the tidal forces — there 
are some minor reactions of the two envelopes 
with which the earth is invested. First, the 
ebb and flow of great masses of water on the 
shores of the land produces a minute tilt in the 
solid crust. This is a difficult measurement to 
make, but it has been successfully accomplished. 
The difficulty lies not only in the extreme deli- 
cacy of the measurement, but in disentangling 
from it small effects due to other causes than 
the one considered, viz. the tilting due to re- 
sponse of the earth itself to the tide-generating 
force, the differential tilt, if any, of the pendulum 
in response to the same force, and the effect of 
the direct attraction of the tidal water on the 
pendulum. Second, the atmosphere, although 
very small in density, exerts a pressure whose 
changes from time to time, and from place to 
place, are sufficient to react both on the sea 
and on the solid earth. It is well known that 
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an increase of barometric pressure is able to 
depress the sea locally, and force it up in places 
where the barometer is lower. The sea at any 
given place is therefore a kind of barometer on 
a very large scale, but the effect is different for 
each locality, and may be masked by other more 
complicated factors. It is understood, of course, 
that these atmospheric effects are additional to 
the ordinary oscillations which are known as the 
tides. Again, since the solid earth possesses a 
finite rigidity, the varying atmospheric pressure 
must produce distortions in it. The late Sir 
Geoige Darwin calculated that on occasion the 
tilt in the earth’s crust produced by barometric 
gradient might be greater than the deflection 
of the vertical by the direct tidal force of the 
moon. That the atmosphere does exert an 
appreciable effect on the rocks of the earth is 
strikingly illustrated by the fact that barometric 
gradient has been recently shown to be at least 
a secondary cause in the precipitation of earth- 
quakes in seismic regions. 

Enough has been said to make it clear that 
the solid earth, far from being the inert mass 
which it presents to a first gaze, is the seat of 
a continual evolution. Though it is true that 
the changes take place at a rate which seems 
infinitesimal to any given generation of mankind, 
it is largely upon this physical evolution of the 
earth's crust that the destiny of the hiunan 
race has depended in the past, and may depend 
in the future. — Bibliography: O. Fisher, 
Physics of the Earth's Crust’, J. W. Gregory, 
T/tf Making of the Earth, 

Terriers. This class of dog is noted for its 
gameness and intelligence. From the smallest 
(Yorkshire) to the largest (Airedale) they all 
make excellent watch-dogs. The Airedale, on 
account of his strength and courage, is largely 
used by police to accompany them in patrol 
work. The fox terrier and Border terrier are 
used in ^ bolting ' the fox, i.e. they are put into 
a drain or den, and by their courage force the 
fox into the open. They are all good ‘ ratters 
Airedale: rough coated; marks — black saddle 
and tan. Kerry Blue: long hard blue coat; 
resembles the Airedale in size and weight. 
Irish: rough hard coat, red in colour. Fox: 
two types, smooth and rough; colour white 
with black, or black-and-tan marks. Scotch: 
coat wiry and hard; colour black or brindle; 
stands on short straight legs, and long body. 
West Highland: coat wiry and hard; colour 
white with no marks; in temper resembles 
Scotch. Cairn: small-sized terrier; dark or 
light brindle in colour; very game. Sealyham: 
resembles wire-haired fox terrier, but on shorter 
legs, and longer in the body. Bedlington: medium- 
sized, built on racing lines; coat silky, close, and 
wavy; colour blue, and ears placed on side of 
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Bodlington Terrier 



Black-and-tan Terrier 



Skye Terrier 

See Rbo Plate *Diwi’ in VoL IV. 
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bead. WeUki miaiature Airedale; colour and 
markings the same. Dandie Dinnumti coat 
fairly long and wavy; colour either pepper 
(bluish) or mustard (red). Skyei coat long and 
silky, and blue coloured; stands on short legs; 
has a longish body. Yorkshire: coat long and 
silky; colour blue with tan markings; ladies* 
toy* terrier, and smallest. BuU Terrier: coat 
short, close, and fine; colour white; originally 
a cross between bulldog and fox terrier. Border: 
coat smooth and thick; colour sandy; second 
smallest terrier; very game. English {Black-and- 
Tan): name gives his colour; coat short and fine. 

Territorials (Territorial Army), the second- 
line army of the kingdom. Under the name of 
the Territorial Force it was first formed in 1907 
out of the, existing yeomanry and volunteers 
(Territorial and Reserve Forces Act, 1907, 
7 £dw. VII, c. 9). The heading of this Act was: 
“An Act to provide for the reorganization of 
His Majesty*s Military Forces, and for that 
purpose to authorize the establishment of 
County Associations and the raising and main- 
tenance of a Territorial Force. . . In accord- 
ance with this Act, county associations, consist- 
ing of a president, chairman, military represen- 
tative, and co-opted members, were formed in 
each county (or portion of a county where the 
area was too extensive to be dealt with os a 
whole), for the purpose of organizing and 
administering the Territorial units within the 
area, of recruiting for the force, of providing 
training facilities and accommodation for arms 
and equipment. The Associations also exercised 
the right of submitting names for first appoint- 
ments to commissions in the force. Enlistments 
were for a period not exceeding four years, and 
the annual training was for not less than eight 
or more than fifteen days, in addition to certain 
drills* The area of service for the force was 
limited to any part of the United Kingdom, and 
“ no part, of the Territorial Force shall be carried 
or ordered to go out of the United Kingdom 
A proviso was, however, made to the effect that 
“ it shall be lawftil for His Majesty, if he thinks 
fit, to accept the offer of any part or men of 
the Territorial Force, signified through their 
commanding olTlcer, to subject themselves to 
the liability (1) of serving outside the United 
Kingdom; (2) of undertaking actual military 
service for the defence of and within the kingdom 
whether the Force was embodied or not **• It 
was under this section that the services of the 
greater proportion of Territorial units became 
available in the early days of the European 
War, for, though the whole force could be and 
was embodied along with the rest of the Reserve 
forces, yet, legally, only home defence could be 
demanded of them. 

During the war the units of the Territorial 
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Force served with great distinction in more than 
one theatre of war, and the Karl of Ypres has 
said that in the first year of the war it would 
have been impossible to have held the Germans 
without the assistance of the Territorial divisions. 
At the outbreak of war the Territorial Force 
numbered fourteen divisions; by raising new 
units this number was rapidly doubled. In 
France, Belgium, and other theatres the exploits 
of the 47th (London) Division, the 5l8t (High- 
land) Division, the 55th (West Lancashire) 
Division, and the 56th and 58th (London) 
Divisions, among others, are matters of oonunon 
knowledge. (For a summary of Territorial 
exploits during the European War, cf. Rudolfs 
Short Histories of the Territorial Regiments of 
the British Army,) 

In common with the rest of the army the 
Territorial Force underwent its post-war reorgan- 
ization, from which it emerged as the Territorial 
Army, with an obligation to serve in any part of 
the world where its serWees might be required 
in time of imminent national danger. In order 
to prevent any possible misuse of this power by 
the Government of the day, a proviso is con- 
tained in the Act to the eJTect that before Terri- 
torial units arc ordered out of the country the 
case must be laid liefore Parliament. In March, 
1921, 100,000 of all ranks had been enlisted into 
the Territorial Army, the desired establishment 
being 280,000; by July, 1922, the number had 
risen to nearly 138,000 of all ranks. The original 
establishment, however, was subsequently re- 
duced to just over 175,000. 

The Territorial Army, like the original force, 
consists of all arms, but whereas in the Force 
there were fifty-five regiments of yeomanry- 
cavalry (q.v.), in the Territorial Army of to-day 
there are only ten regiments of cavalry, the 
remaining forty-five being in process of con- 
version into armoured-ear or artillery units. 
This is in keeping with the trend of modern 
ideas, and conforms to some extent with the 
action taken as regards the regular cavalry. 
The Honourable Artillery Company ranks as 
the senior corps in the TerritoriM Army. This 
unit has an unbroken existence since the fifteenth 
century, and became part of the Territorial 
Force in 1908. 

The Territorial Army is represented at the 
War 01H(« by a Dir^tor-Gencral, who is a 
member of the department of theUnder-Secretary 
of State for War. No unit of the Territorial 
Army (unless embodied) can be called out in 
aid of the civil power. Embodiment means 
calling out on permanent service, and is done 
by means of a Proclamation. The Territorial 
Army cannot be embodied unless and until the 
whole of the Army Reserve has been called 
up. See Army; Volunteers, 


Territory (Lat. territorium), a designation 
with many meanings, the chief of which have 
political significance. In the Holy Roman 
Empire, the Empire possessed no territorial 
domains, and the word * territory * indicated 
the lands of reigning princes. Imperial cities, 
and free towns, and the sphere i^hin which 
these sovereigns and states exercised seigniorial 
or sovereign rights. In modem times in the 
United States a territory is a region under 
Union Government but not yet admitted as 
a state. Canada has two territories, Yukon 
Territory and the North-West Territories (q.v.). 
Australian territories are of three kinds: (1) 
those forming part of the Commonwealth and 
not belonging to individual states (Federal 
Capital Territory and Northern Territory); (2) 
those accepted under Clause 122 of the Consti- 
tution, wUch provides for further territorial 
acquisitions (Papua and Norfolk Island); and 
(8) those accepted under mandate from the 
League of Nations (New Guinea and Nauru 
Island). Some South American republics have 
territories that are not yet states, e.g. Brazil 
(Territory of Acre), Bolivia (Colonial Territory), 
and Chile (MagaUanes Territory). Argentina 
has ten territories: Misiones, Formosa, Chaco, 
La Pampa, Nequdn, Rio Negro, Chubut, Santa 
Cruz, Tierra del Fuego, and Los Andes. 

Terry, Ellen Alice, English actress, bom in 
1848. She made her first appearance on the 
stage in 1856 at the Princess's Theatre, under 
the management of Charles Kean. On 80th 
Dec., 1878, she made her first appearance with 
Henry Irving at the Lyceum Theatre. Her 
rdle on that occasion was Ophelia, always one 
of her finest parts; and among others sustained 
by her during her long association with the 
Lyceum and Sir Henry Irving are Pauline 
(The Lady of Lyons), Portia, Juliet, Beatrice, 
Viola, Lady Macbeth, title-r61e in Reade's Nance 
Oldfield, Queen Katharine in Henry VIII, Cor- 
delia, Rosamund (Tennyson's Becket), Guine- 
vere (Carr's King Arthur), and Imogen. 

Terschelling, an island of the Netherlands, 
in the province of North Holland, at the entrance 
to the Zuider Zee; area, 42 sq. miles (partly 
inundated). Hoorn is the chief town, and 
Westerschelling is the fishery centre. Pop. 4120. 

TertulUan (Quintus Septimius Florens Ter- 
tuUianus), the earliest of the great Latin Fathers, 
born between a.o. 150 and 160 at Carthage, 
son of a Roman centurion, died between 220 
and 240. He was converted, probably in C^ir- 
thage, about 192, and was made a presbyter. 
In middle age, about 202, he became a Montanist 
(see Montanus), lie is known chiefly through his 
writings, which are very numerous, whether in 
the Catholic or the Montanist period of his 
career. His most celebrated work is the Apolo* 
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geHcum, a fonnal defence of Christianity, ad- 
dressed to the governor of proconsular Africa, 
and couched in defiant rather than persuasive 
terms. He wrote other apologetic works, also 
works of a doctrinal and practical nature. The 
Ad Praxeam is a landmark in Western theology, 
and is of special significance for the history of 
the development of Trinitarian doctrine. He 
was the founder of ecclesiastical Latin, and his 
works display great learning, much imagination, 
and a keen if often coarse and satirical wit. He 
was the first of the great triumvirate of the 
AfHcan Church, the two others being Cyprian 
and Augustine. 

Teruer, an inland province of North-Eastern 
Spain. It is largely mountainous. Teruel is the 
capital. Area, 5720 sq. miles; pop. 256,000. 

Teruel, a city of Spain, capital of the province 
of Teruel, near the Guadalaviar; served by the 
Calatayiid- Valencia Railway. An ancient city, 
Teruel is a bishop's see, and has a cathedral. 
Pop. n,035. 

Terza Rima, an Italian form of versification, 
consisting of three iambic lines of eleven syllables 
each. Each stanza is linked with the next, lines 
1 and 3 repeating the central rhyme of the 
preceding stanza. The rhyme scheme is there- 
fore as follows: aba, beb, ede, Ac. The terza 
rima was perfected by Dante, who used it in 
his Divina Commedia, The verse form was 
introduced into English by Sir Thomas Wyatt, 
and experimented with by Sir Philip Sidney 
and Milton. Mrs. Browning's Caaa GuuH Win- 
dmva is written in terza rima. 

Teschen (Pol. Cieazyn; Czech, THin), a 
former district of Austrian Silesia, known as 
Lower or Eastern Silesia. I'roppau was the 
Upper or Western district, and these two, 
comprising an area of 2026 sq. miles, formed 
the smallest Crown-lands of the Austrian Em- 
pire, the fragments of the Old Silesia surrendered 
by Maria Theresa to Frederick the Great of 
Prussia (1742). After the European War, in 
1010, a territorial dispute began between Poles 
and Czechs regarding the ownership of Teschen, 
a desirable area producing coking-coal, and at 
the same time a veritable hive of industry. In 
the area Poles made up 76 per cent of the 
population; Germans, 17 per cent; and Czecho- 
slovaks, 0 per cent. On 8th July, 1020, the 
Council of Ambassadors at Paris partitioned 
the region, the east (predominantly Polish) 
being attached to Poland, while the Czechs 
received the mining region and the chief rail- 
way. Teschen, the capital, is a busy banking 
and industrial town, with a trade in leather, 
wool, iron, and wines. Pop. 22,470. 

Tes'serse, small cubes or squares resembling 
dice, and consisting of different materialB, as 
marble, precious stones, ivory, glass, wood, Ac. 


These lessens were used by the ancients to form 
the mosaic floors or pavements in houses, for 
ornamenting walls, Ac. See Mosaic, 

Testing of Materials. In engineering work- 
shop practice, the properties of materials, know- 
ledge of which is essential for both manufacturer 
and designer, is obtained by conducting a series 
of tests upon samples. Tests of forgings. If 
forgings are not too large and are of suitable 
section, tests are taken from the actual forgings 
in a ratio of 1 in 10 pieces. When the forging 
is large and too expensive to destroy, permission 
is usually given to make it of sufficient size to 
include a test-piece, which must represent an 
average section of the forging. The test-piece 
must not be fiirther reduced by hammering, nor 
reheated, but may be machined to test-piece 
dimensions. The usual tests taken from forgings 
are tensile, bend, and hardness (Brinell) tests. 
The form of the tensile test-piece is preferably 
circular, but where the section of material does 
not admit of this it is rectangular. The ends 
of the test-piece are screwed to fit the screwed 
socket of the testing-machine, or when rec- 
tangular left plain to suit the serrated wedges of 
the machine. The centre part of the test-piece 
is turned down to a standard size correspond- 
ing to the capacity of the machine, and to 
ensure fracture within the actual test-piece 
distance, which may be 2, 0, or 8 inches, care 
should be taken to have a direct axial pull on 
the test-piece. Bend tests are usually supple- 
mentary to and taken from the same test- 
pieces as the tensile tests. These pieces are of 
l^inch square section, about 8 inches long, and 
are bent cold round a diameter 2} times the 
thickness of the test-piece until the ends meet, 
then hammered until the arms are parallel 
without sign of fracture. Brinell hardness 
tests consist in pressing a hardened steel ball, 
of radius 5 mm., into the flat surface of the test- 
piece under a pressure of 8000 Kgm. and measur- 
ing the curved area of the indentation. Brinell 
total pressure 

hardness number = jrv-j — r-rr — • 

curved area of mdentation 

the pressure being in Kgm., and area in sq. mm. 
Bioet tests. The following are three representa- 
tive tests as required by the Admiralty: (1) 
bending double when cold without fracture 
round a radius equal to half the diameter of 
the rivet; (2) bending double when hot, and 
hammered till the two parts of the body are 
parallel and touching without fracture; (8) 
flattening of the rivet head while hot until 
its diameter is 2} times the diameter of the 
body without fracture. Tests from castings. 
The test-pieces should be cast with, and joined 
to, the casting they represent. Both tensile 
and transverse tests are taken. The tensile 
test is made on a 2-inch length, 6 inches overalL 
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For the transverse test the sections are: 2 in. 
X 1 in. X 8 ft. long on d-ft. centres, and the 
bar to break with a minimum load of 28 cwt.; 
also 8 in. X 1 in. X 14 in. and 1 in. x 1 in. x 
14 in. long, each on 12»in. centres. The foregoing 
are typical tests in general specifications; other 
and more elaborate tests are usually confined 
to research and laboratory work. See Strength 
qf Materials, 

Teating of Milk. Various methods are 
adopted, other than those of the analytical 
chemist, for ascertaining the purity, fat content, 
Ac., of milk. For specific gravity, rapid tests 
are made by lactometer (q.v.) or Westphal 
balanoe (q.v,). The percentage of fat present 
in a given sample is found in Great Britain by 
the Gerber system mainly, what is known as 
the Babcock system being favoured in the 
United States and the Imperial colonies. In 
testing milk by the Gerber system, 11 c. c. of 
the sample are pipetted into a special test-tube, 
10 o. 0. of sulphuric acid (specific gravity, 
1*820 to 1*825) being added, and 1 c. c. of amyl 
alcohol run in finally to prevent charring. The 
test-tube is corked, shaken up, and revolved in 
a oentrifugol apparatus for about five minutes, 
when the fat separates out, and may be read off 
directly as a percentage from the scale on the 
neck of the test-tube. A method devised by 
Dr. Gerber^ and called the * Sal * system, makes 
use of a special * sal ’ solution and butyl alcohol, 
instead of sulphuric acid and amyl alcohol. 

Test-papers, slips of unsized paper impreg- 
nated with solutions of vegetable colouring- 
matters or other chemical reagents, used as 
indioators of the presence of acids or of alkalis 
or of special chemical compounds. The most 
common test-papers ore litmus, turmeric, and 
starch papers. 

Testudo, among the ancient Romans a cover 
or screen which a body of troops formed with 
their oblong shields or targets, by holding them 
over their heads when standing close to each 
other. This cover somewhat resembles the back 
of a tortoise, hence the name (Lat. testudo^ 
tortoise), and served to shelter the men from 
missiles thrown from above. The name was 
also given to a movable structure on wheels or 
rollers for protecting sappers. 

Tet'anus, a disease of the central nervous 
system, caused by the bacillus tetani. The 
bfmillus gains entry to the body through a cut 
or wound, and from the original site of infection 
the toxins are carried by the circulation to the 
nervous system. The incubation period varies 
considerably, but ten days is the most frequent 
period. The premonitory symptoms are sleep- 
lessness, restlessness, sweating, with musculiur 
twitchings, followed by definite muscular spasm, 
which is usually first seen in the masseter 


muscles of the fhee, so that the patient is unable 
to open his mouth; hence the popular name, 
lockjaw. The neck next becomes rigid, and 
then the muscles of the trunk and limbs. The 
spasms cause great pain, and it is necessary to 
control them by morphia, chloral, or chloroform. 
During the European War (1914-8) at first many 
of the wounded were infect^ with tetanus, until 
prophylactic inoculation with antitetanic serum 
was introduced. This was found to be of great 
value, and when it had been established and 
every wounded man was inoculated as early as 
possible, the number of cases of tetanus became 
very small. 

Tete, a district and town in the province of 
Mozambique, Portuguese East Africa. PhysicaL 
— ^The district is sandwiched between Nyasaland 
and Rhodesia, and through it the Zambezi 
River passes in a wide sweep from west to 
east, forming a northern and a southern region. 
The former rises gradually to the plateau of 
Central Africa, and is in parts densely wooded, 
towards the Nyasaland frontier. In the south 
the land rises to the plateau of Southern Rho- 
desia. The whole region is more or less dominated 
by the tsetse fly, and transport presents a 
problem, for the only railway is the section of 



Roman Soldiers fighting under « Testudo 
(from a bas-relief) 


the Central African system, running from 
Chindio to Port Herald in Nyasaland, a dis- 
tance of 60*5 miles. The river is navigable 
for stem-wheel river-steamers as far as Tete 
town, but it is broken by the Kebrabasa rapids 
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(60 miles) ftirther up. The Shir^ River bounds traffic in indulgences was used for the erection 


the northern region in the east, and the Ruen 3 rB 
does the same for the southern. Zumbo may 
be considered the western river-outpost of the 
district. People , — ^The natives number, perhaps, 
200,000, and the Europeans only 200. There 
are some Asiatic traders. Eeaources . — ^The 
mineral wealth of Tete is undeveloped, but 
millions of tons of excellent coal await exploita- 
tion. A large area is the monopoly of the Cam- 
panhia de Zambezia and the Zambezia Mining 
Development Company. Iron, magnetite, and 
limestone are found, and there is some alluvial 
gold-mining near Tete town. Tete Town is a 
Zambezi port and the district capital, and is 
the terminal of a projected line from the Chindio- 
Port Herald Railway. It stands in a dry, treeless 
region, is the head-quarters of Europeans and 
Asiatics, and is a collecting-centre for gold-dust 
and ivory. See Portuguese East Africa (section 1 
and economic sections). 

Tetrabranchia'ta, an order of Cephalopoda 
or cuttle-fishes, having four branchia: or gills, 
comprising the two families Nautilidse and 
AmmonitidsR. Of this order the pearly nautilus 
may be regarded as the type, being the only 
living member of the order, though its fossil 
representatives (Orthoceras, Ammonites, &c.) 
are abundant. See NatUiltis. 

Tetrahe^diite, or Grey Copper Ore, a 
mineral sulphide of copper and antimony, 
occurring in many mines, and containing about 
40 per cent of copper. Silver is usually present 
in it. 

Tetrazzini, Luisa, Italian prima-donna (sopra- 
no), born 1874. A Florentine herself, she made 
her d4but in the Teatro Verdi there (1895), and 
eventually appeared at Covent Garden (1907), 
after enjoying musical triumphs in Rome and 
New York. Luda di Lammermoor is her favourite 
opera. In 1921 she published My Life of Song, 

Tetuan', the administrative capital of the 
Spanish Zone of Morocco; connected with its 
outposts and with Ceuta by railway. Pop. 
about 80,000. 

Tetzel, Johann, German friar, bom about 
1470, died in 1519. He entered the order of the 
Dominicans, and in 1502 was appointed by the 
Roman see a preacher of indulgences, and 
carried on for fifteen years a very lucrative 
trade in them. His life was so corrupt that at 
Innsbruck he was sentenced to be drowned for 
adultery, but got off through powerful inter- 
cession. Having travelled to Rome, he was 
absolved by Pope Leo X, and now carried on 
the sale of indulgences with still greater effron- 
tery. Luther came out with his theses against 
this crying abuse in 1517. Tetzel died of the 
plague in the Dominican convent at Leipzig. 
A great part of the money acquired by his 


of St. Peter's church at Rome. 

Teu'tonea, or Teuton!, a tribe whose original 
home seems to have been a district in the north- 
west of Gemuuiy to the north of the Elbe. In 
102 B.C., together with the Ambrones, they 
invaded Gaul and reinforced the Cimbri. They 
ravaged Gaul, but were defeated in a great 
battle near Aquse Sextice (or Aix) by Marius. 
It has been questioned by some writers whether 
the Teutones were a German rather than a 
Celtic or Slavonian race, although they are 
classified by Strabo as German!. 

Teutonic Languages. See Philology, 

Teutonic Order, a military religious order 
of knights, established (1198) in imitation of 
the Templars and Hospitallers. It was com- 
posed chiefly of Teutons or Germans who 
marched to the Holy Land in the Crusades, 
and originally established (1190) as a Jeru- 
salem charitable institution. In the thirteenth 
century the order acquired Poland and Prussia, 
and long held sway over a great extent of 
territory in this part of Europe. It began to 
decline after the defeat of the knights at Tannen- 
berg, by King Ladislaus II (or Yagello) of Poland 
(1410), and was finally abolished by Napoleon 
in 1809. 

Tewflk Pasha, Mahommed, Khedive of 
Egypt, eldest son of Khedive Ismail, was bom 
in 1852, died in 1892. He succeeded to the Vice- 
royalty (8th Aug., 1879) upon the forced abdica- 
tion of his father. He was the sixth mler of 
Egypt in the dynasty of Mahommed Ali Pasha. 

Tewkesbury (tfiks'be-ri), a municipal borough 
of Gloucestershire, England, where the Avon 
joins the Severn. Pop. (1921), 4704. 

Texas, a west-south-central state of the 
United States, and the largest of that country. 
Area, 262,898 sq. miles; pop. 4,668,280 (fifth 
in population, coming after New York, Penn- 
sylvania, Illinois, and Ohio). Texas has a 
coast-line of about 400 miles on the Gulf of 
Mexico. It is fringed by storm-beaches and 
lagoons, which give place to a wide alluvial 
coastal plain, backed by a central prairie-land, 
merging in the west with the high plateau and 
the eastern region of the Llano Estacado (see 
Llanos), A northerly projection of the state 
between Oklahoma (east) and New Mexico 
(west) is called the Panhandle, and is drained 
in the north by the Canadian River. The Red 
River forms the northern boundary of the 
state, east of the Panhandle, and the Rio 
Grande del Norte forms the southern boundary.^ 

* The Rk) Grande del Norte rises in Colorado (San Juan 
Mountains), flows southwards through New Mexico, and 
bends south-eastwards to form the Texas-Mexican (Chi- 
huahua-Coahuila) frontier for a distance of 1350 milca, fall- 
ing into the Gull of Mexico after a course of over 20oe 
miles. 
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Fornilng part of the eastern boundary with 
Louisiana is the Sabine River, which rises in 
Texas; and the Colorado, entirely within the 
state, drains the central prairie region. Other 
rivers are the Brazos (east-central) and the 
Pecos (west). (Climatically, Texas is healthy; 
but the Panhandle is cold in winter. The mean 
annual temperature at Galveston (69 feet alti- 
tude) is 69*8" F. (.July, 83*6® F.; January, 
58*6® F.), and at San Antonio (701 feet altitude) 
68*9® F. (August, 88*3° F.; Januaiy, 52*7® F.). 
September at Imth places is the wettest month. 
Austin (pop. 34,880) is the state capital, but 
San Antonio (161,380) is the largest city. 
Galveston* (42,250) is the chief United States 
cotton port; other cities are: Dallas (159,000), 
Houston (188,000), Fort Worth (106,500), El 
Paso* (77,500), Beaumont (40,400), Wichita 
Falls (40,000), Eagle Pass *, Brownsville *, and 
Corpus Christ! *. Over 16,100 miles of railway 
traverse the state (c.g. Santa F4, Southern 
Pacific, and Colorado & Southern Railways), 
and there is an electric traction mileage of 
over 1000. Texas is a prosperous agricultural 
state, producing maize, wheat, rice, tobacco, 
sorghum, and fruit, and is one of the great 
cotton producers, with an output of some 
2,000,000 bales per annum. The live-stock 
industry is progressive, and supports an exten- 
sive allied manufacturing industry in slaughter- 
ing and meat-packing; while the annual wool- 
clip amounts to about 17,000,000 lb. Minerals 
worked include petroleum and natural gas, 
bituminous coal, mercury, and many varieties 
of stone. The refining of petroleum is the most 
valuable industry, with meat-packing second; 
but there are large rice-cleaning and polishing 
interests, and cottonsced-oil and -cake manu- 
factures. Of a total population of 4,063,230, 
about 249,600 are Mexicans, 57,500 German- 
Austrian, and 7700 British; 741,694 negroes, 
1260 Asiatics, and 2110 Indians comprised the 
non-European element in 1923. The colour- 
line is rigid, even in education, and the blacks 
have their own State university. There arc 
four denominational universities (Roman Catho- 
lic, Methodist (2), and Baptist), and one State 
university at Austin (founded 1883). 

Texas originally formed a part of Mexico, but 
declared its independence in 1835-6, and in 1846 
was admitted into the Union as a state. There 
are 258 counties. The legislature is bicameral, 
comprising a Senate (81 members, one-lialf 
elected biennially for four years) and a House 
of Representatives (up to 1.50 members, elected 
biennially). 2 Senators and 18 Representatives 
are sent to Congress. — ^Bibliography: G. P. 
Garrison, Texas (an historical treatise); C. W. 

The juiteruk (*) indicates a port of entry. 


Raines, Bibliography of Texas; F. W. Simonds, 
Geography of Texas, 

Texel, an island of the Netherlands, in the 
province of North Holland, at the entrance of 
the Zuider Zee, and separate fh>m the mainland 
by the narrow channel of Marsdiep. The island 
furnishes excellent pasture for sheep, and it is 
noted for cdicese made from sheep's milk. The 
capital is Burg. Area, 71 sq. miles; pop. 6407. 

Tezeu'eo, or Texcoco, a town of Mexico, in 
Mexico state, on the eastern shore of the Lake 
of Tezcuco (salt); served by rail to Mexico City. 
Under the name of Akolhuacan, Tezcuco was a 
chief seat of Aztek culture. Pop. 5980. 

Thackeray, William Makepeace, English 
novelist, was bom at Calcutta, 18th July, 1811, 
and died on Christmas Eve, 1868. His father 
came of an old Yorkshire family, and was an 
Indian civil servant. He died when Thackeray 
was only five years old, and Thackeray's mother 
married Major Henry (Carmichael Smyth, who 
was to some extent the mode) for Colonel New- 
come. In 1817 Thackeray W'as sent to England 
for his education; on his way home the ship 
touched at St. Helena, and he saw Napoleon 
at Longwood. After attending several private 
schools, he was sent to Charterhouse, where he 
remained for six years. He was too sensitive 
to be happy at school, and spoke of it us 
* Slaughterhouse ', though time softened the 
memories of his boyhood. In 1829 Thackeray 
went up to Trinity College, Cambridge, in a 
by- term. He did not distinguish himself, and 
went down without taking a degree; but he 
made many friends, among them being Monckton 
Milnes, Spedding, Fitz Gerald, and W. H. 
Thompson. He also wrote a burlesque poem 
on Timbuctoo, the subject set for the chan- 
cellor's English medal which Tennyson won. 
He had an independent income of about £500 
a year, and was for a time able to follow his 
inclinations of travelling and studying art. He 
travelled in France and Germany; visited Wei- 
mar, where he saw Goethe, and settled at Paris 
for a time. He entered the Middle Temple in 
1831, but, although he was called to the Bar 
in 1848 in order to qualify* for a post which he 
did not obtain, he never studied law seriously. 
He gradually became aware that art was not 
his vocation, and, having lost almost all his 
money in some unfortunate speculations and in 
the failure of an Indian bank, adopted literature 
as a profession. He was at one time the Paris 
correspondent of The Constitutional, and later 
(1837-n8) he was connected with The Times. In 
1886 he married Isabella Shawe; his brief 
married lifr was an ideally happy one, but it 
came to an end in 1840, when his wife's mind 
foiled after the birth of a daughter. Thackeray 
was left virtually a widower with two young 
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daughters. Mrs. I’hackeray did not die until 
1894. Thackeray now undertook literary work 
of all kinds. Under the names of George Fitz- 
Boodle, Esq., or of Michael Angelo Titmarsh, 
he contributed to Frazer'a Magazine tales, 
criticisiM, and verses, which wei-e marked by 
keen irony and great knowledge of the world. 
In this magazine The Great Hoggarty Diamond 
appeared; and also Barry Lyndon^ an unsuc- 
cessful imitation of Fielding's Jonathan WUd, 
In 1840 he published The Paris Sketch-book^ and 
in 1848 The Irish Sketch-book, In 3841 Punch 
first appeared, and Thackeray i^irote much for 
it, to the great benefit of both the periodical 
and himself. Jeames's Diary and The Snob 
Papers both come out in Punch; the latter 
reappeared in book form as The Book of Snobs, 
and is an example of the author at his best. 
Thackeray did not, however, reach the front 
rank of liNdng novelists until 1847, when Vanity 
Fair was published in monthly parts, with 
illustrations by the author. This * novel without 
a hero ' is one of the greatest of British novels, 
in spite of the insipidity of its heroine, and the 
clum8ine.ss of its nearest approach to a hero. 
Thackeray’s next long story was The History 
of Pendennis (16.50), a novel which is partly 
autobiographical, and less well-constructed than 
its predecessor. In 1851 he delivered a course 
of lectures in London on the English humorists 
of the eighteenth century; this course was 
repeated in Scotland and America before large 
audiences, and published in 1858. These lectures, 
which were undertaken mainly with the laudable 
object of providing for his family, are vivacious 
rather than soundly critical. His next novel 
was The History of Henry Esmond (1852), which 
is considered by many critics to be his master- 
piece. It is certainly a wonderful historical 
novel, unequalled in style and in the vi\idness 
of its portraits. Its sequel. The Virginians 
(1850), is, like the majority of sequels, dis- 
appointing. The Newcomes (1855) is a some- 
what desultory novel of family life, redeemed 
by the figure of Colonel Newcome and the 
brilliance of some of its scenes. His remaining 
novels are: Looel the Widower (1860), The 
Adventures of Philip (1862), and the frag- 
mentary Denis Duval, left unfinished at his 
death. In 1855-^ he gave a series of lectures 
in the United States; he repeated them in 
England and Scotland, and published them as 
The Four Georges, These lectures are enter- 
taining at the expense of accuracy. In 1857 
Thackeray was Radical candidate for Oxford 
city, and was defeated by a small majority. 
In 1850 he became editor of The ComhiU Maga- 
zine, but did not hold the post long, as he was 
too tender-hearted in his dealings with would-be 
contributors. His last three novels, together 


with a series of gossiping articles called Round- 
about Papers, came out in this magazine. His 
other works are too numerous to mention, but 
include Mrs, Perkins's Ball, Rebecca and Rowena, 
and The Rose and the Ring, His verses are 
always graceful and finished, and sometimes 
rise into poetry. 

Thackeray stands among the greatest of 
British novelists. It is a commonplace of 
criticism to compare or contrast his work with 
that of Dickens. The names of the two great 
novelists are joined together almost as insepar- 
ably as those of Castor and Pollux, though in 
truth they have nothing in common save that 
they were contemporaries and great writers. To 
some extent Dickens followed the SmoUettian 
tradition, while Thackeray took the more am- 
bitious course of following Fielding. In neither 
case did the more recent author surpass his 
model. But although Thackeray is not the peer 
of ‘ the prose Homer of human nature ’, he has 
depicted the society of his time in the most 
masterly fashion, and has, in addition, made 
the age of Queen Anne live once more by the 
magic of his pen. — ^Bibliogbapuy: Lewis Mel- 
Aille, William Makepeace Thackeray: a Bio- 
graphy; Anthony Trollope, Thackeray (English 
Men of Letters Series); H. C. Merivale and Sir 
F. T. Marzials, W, M, Thackeray; C. ^hibley, 
William Makepeace Thackeray; M. H. Spiel- 
mann, The History of Punch, 

Thalamiflorse, that sub-division of poly- 
petalous dicotyledons in which the flowers are 
hypogynous. 

Thales (th&lez), the earliest philosopher of 
Greece, and the founder of the Ionian school, 
bom alK)Ut 640 b.c., died about 548 B.c. He 
was a native of Miletus, in Ionia, and is supposed 
to have been of Pha'nician descent. He is said 
to have made several visits to Egypt, where he 
received instructions from the priests, j^m whom 
he probably acquired a knowledge of geometry. 
After his return his reputation for learning and 
wisdom became so great that he was reckoned 
among the seven wise men, and his sayings were 
held in the highest esteem by the ancients. His 
philosophical doctrines were taught orally, and 
preserved only by oral tradition, until some of 
the later Greek philosophers, particularly Aris- 
totle, committed them to writing. He con- 
sidered w’ater, or rather fluidity, the elemental 
principle of all things, and maintained that 
every natural object had its fluid principle 
which contributed to its preservation. 

Thallium, a metallic element (symbol, Tl; 
atomic weight, 204) discovered by Crookes, in 
1861, in a deposit f^m a sulphuric acid manu- 
factory in the Hartz. In its physical properties 
thallium resembles lead, but is slightly heavier, 
somewhat softer, and may be scratched by the 
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finger-nail. It melts at 801^ C., and is soluble 
in the ordinary mineral acids. In colour it 
resembles silver, but is less brilliantly white. 
Its specific gravity is 11*9. The tenacity of the 
metal is less than that of lead; it is possauted 
of very considerable malleability. Thallium and 
its salts impart an intense green colour to a 
non-luminous flame; when a flame so coloured 
is examined by the spectroscope, one very bril- 
liant green band is noticed, somewhat more 
refrangible than the sodium line I) (see Spectrum). 
The salts of thallium are exceedingly poisonous. 


I THANA 

and in some liverworts; the gametophytes of 
Pteridoph 3 ia are likewise thalloid. 

Thames (temz), the chief and longest river 
of Great Britain. It is properly formed by the 
Isis, Chum, Colne, and I^each, which have their 
sources on the east side of the Cotswold Hills 
and unite near Lechlade. From Lechlade, where 
it becomes navigable for barges, it flows past 
Oxford and Abingdon to Reading, Great Marlow, 
and Windsor to Staines. From Staines it passes 
Chertsey, Kingston, Richmond, and Brentford, 
separating the counties of Middlesex and Surrey, 



It forms two oxides, Tl^O and Tl|Og, giving rise 
respectively to Ihallowt and thallic salts. Small 
quantities of thallium are widely distributed in 
nature, the metal frequently occurring in iron 
and copper pyrites, in native sulphur, &c. 

Thallophytes, or Thallophyta, the lowest 
sub-division of the vegetable kingdom, including 
the Algs and Fungi, and certain minor groups, 
such as the Bacteria and CyanophycesR. The 
plant-body may be unicellular, o(rnoc 3 rtic, fila- 
mentous, or solid, but always remains a thallus 
(q.v.). 

Thallus, in botany, the term applied to a 
plant-body which shows no clear distinction of 
stem and leaves. It may take the form of a 
branched or unbranched filament, a ccrnocyte 
(q.v.), a flat plate, or a solid mass of cells. It 
18 found m all the iHiwer Plants or Thallophytes, 


and passing through Ix»ndon. Below London its 
course eastward to the Nore, between Kent and 
Essex, is 47 miles. Its total course is estimated 
at 250 miles. Its tributaries include the Wind- 
rush, Cherwell, Thame, Colne, Brent, Lea, and 
Roding, on the left; the Kcnnet, Loddon, Wey, 
and Mole, on the right. At London Bridge the 
width of the river is 280 yards; at Woolwich, 
490 yards; at Gravesend, 800 ya^; and 8 miles 
below, 1290 yards. The basin of the Thames has 
an area of 5400 sq. miles. The tide ascends to 
Teddington. By means of canals access is given 
from its basin to those of all the great rivers of 
England- 

Thana, a maritime district and town of the 
northern division of Bombay Presidency, India. 
The district borders the Araliian Sea, and pro- 
duces rice as a staple. The town is the district 
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head-qiiartert, and u on the Great Indian 
Peniniula Railway. Area, 8758 sq. miles; pop. 
(district), 880,000; (town), 16,000. 

Thane (A.-S. thegn, O.H.G. degen^ soldier, 
servant), a title of honour among the Anglo- 
Saxons. In England a freeman not noble was 
raised to the rank of a thane by acquiring a 
certain portion of land — five hides for a lesser 
thane — ^by making three sea-voyages, or by 
receiving holy orders. Every thane had the 
right of voting in the witenagemot, not only of 
the shire, but also of the kingdom, when im- 
portant questions were to be discussed. With 
the gro^ilh of the kingly power the importance 
of the king’s thanes (those in the personal service 
of the sovereign) rose above that of the highest 
gentry, ealdormen and bishops forming an in- 
ferior class. On the cessation of his actual per- 
sonal service about the king tlie thane received 
a grant of land. After the Norman Conquest, 
thanes and barons were classed together. In the 
reign of Henry II the title fell into disuse. In 
Scotland the thanes were a class ot vassals of 
the Crown, and the title was in use till the end 
of the fifteenth century. 

Than'et, Isle of, a district of Kent, England, 
at the mouth of the Thames, separated from the 
mainland by the Stour, and generally referred 
to as an * island *; area, 42 sq. miles. It is noted 
for its bracing air. The chief towns are Margate, 
Ramsgate, and Broadstairs, all frequented for 
sea-bathing. 

Thann (t&n), a town of France, in the depart- 
ment of Haut-Rliin (Alsace), on the Thur. It 
is an industrial town noted for wine. Pop. 
7500. 

Thapsacus, an important city of ancient 
Syria, on the right bank of the Euphrates 
between modern Meskene and the confluence 
of the Belikh, identified with the Tiphsah 
(from a Semitic word meaning ‘ crossing ’) of 

1 Kings^ iv, 24, which was the northern frontier 
town of Solomon’s kingdom on that side of the 
Euphrates. Thapsacus was the lowest ford of 
the river, and was used by Cyrus (the younger), 
and by Darius, who crossed it to meet Alexander 
at IssuH, but was defeated and fled across the 
ford, pursued by Alexander. Alexander, how- 
ever, crossed by two bridges, which are assumed 
to have been bridges of boats. Tiphsah of 

2 Kings, XV, 16, was in Palestine, and its location 
is unknown. 

Thar and Parkar, a district of India, in 
Eastern Sind, bordering the Rann of Cutch. 
Rice, cotton, tobacco, hemp, wheat, barley, 
melons, Ac., are raised. Muslims (58 per cent) 
and Hindus (41 per cent) predominate. There 
are three municipalities, Umarkot (the chief 
toi^n), Mithi, and Miipur Khas. Area, 18.841 
sq. miles; pop. 400,000. 


Tharrawadi, a district and town in the 
Pegu division of Lower Burma. The district 
meets the Irawadi on the west, and is mainly 
a flat alluvial plain producing rice, peas, tobacco, 
sesamum, sugar-cane, vegetables, maize, and 
orchard produce. The town is the district head- 
quarters, and is on the Rangoon-Prome Railway. 
It is more or less a suburb of Thonze. Area, 
2851 sq. miles; pop. (district), 400,000; (town), 
6000. 

Thasoa, the most northerly island in the 
>Egean Sen, a few miles south of the Mace- 
donian coast; area, 1.^0 sq. miles. It is afforested, 
and produces timber, oil, and honey. Pop. 
12 , 000 . 

The'atines, an order of monks founded at 
Rome in 1524 by Gianpietro Caraffn (Pope 
Paul IV). Archbishop of Chieti, in Naples 
(ancient Theate). They bound themselves to 
preach against heretics, attend the sick and 
criminals, and not to possess property or ask 
for alms. 

Theatre (Gr. iheattem, a place for seeing) now 
denotes, apart from certain particular uses, 
usually metaphorical, a place where plays are 
acted and W'itnesscd. 

The origin of the Greek drama being the 
choric danc'cs in honour of Dionysus, the Greek 
theatre %vas shaped by the developments in that 
religious festix’al. The earliest feature was the 
circular, flat ’ orchestra ’, or dancing place, with 
the altar of the god in the eenti-e. This remained 
the determining factor In the form of the Greek 
theatre, though it was modified as time went on 
through the increased importance of the play 
and the actors (see Stage), As the spectators 
could see best when ranged above the ‘ orches- 
tra *, it was placed at the foot of a slope. On 
the slope above it, in the earliest times, the 
spectators stood or lay; then wooden benches 
were provided for them, and later tiers were 
hollowed out of the hill-side and fitted with 
seats of stone or marble, the lowest tiers being 
resented for priests and officials. The tiers were 
curved, and, owing to the slope of the ground, 
came to an end on either side of the ’ orchestra *, 
making, roughly, two-thirds of a circle, so that 
the spectators could watch the play from three 
sides, not four. The performances were given 
in the open air. Among the chief remains of 
Greek theatres are that at the foot of the 
Acropolis at Athens and that at Epidaurus. 

The Romans, who derived most of their culture 
from Greece, adopted the Greek form of the 
theatre, but altered it to suit a drama that 
had no direct descent from a sacred dance. 
The * orchestra * not being needed for dancing, 
a segment of it, sometimes amounting to one- 
half, was cut off by the proscenium or stage- 
front, and the other portion was used for seating 
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senators and other important people. The semi- 
circular form of the theatre as a whole, with the 
curved tiers of seats, was in most cases retained; 
and the theatre had no roof, though an awning 
was frequently stretched over the auditorium; 
but whereas the Greeks had hollowed their 
theatres out of the hill-side, the Homans took 
to constructing theirs, occasionally, on a flat 
surface. Interesting remains of Homan theatres 
may be seen in J^rovenee, as at Orange, Arles, 
and Vaison. The Homan theatre, where plays 
were acted, was distinct from the amphitheatre 
{amphi-lheattan, the place where you may see 
from all sides), the great circular or oval build- 
ings surrounding the arena used for gladiatorial 
fights, animal contests, and other spectacles, as 
at the Colosseum in Rome, and the arenas at 
Ntmes, Arles, and other places in Southern 
France. 

The Italian and the French theatres were in 
the main developments from the classical theatre 
of Greece and Rome. The direct descent of the 
English theatre must be traced to other origins. 
The earliest English theatres were the church, 
where at certain festivals the clergy would act 
brief liturgical plays, and the great hall in the 
house of a nobleman, where wandering minstrels 
and troupes entertained the company. The 
liturgical plays proved so popular that, still in 
the Middle Ages, the church became too small 
for them. The plays grew in scope, and were 
performed either on a temporary platform erected 
in the churchyard or in the central space of the 
town, or else on movable stages or * pageants *, 
on each of which was acted a portion of the 
complete ‘ cycle ’ of religious dramas Tiiaking up 
a * miracle \ the pageants being wheeled from 
point to point of the town in succession, so that 
each set of spectators might see the whole cycle 
(see Stage), The Reformation militated against 
the religious drama; meanwhile the secular 
drama had slowly been growing in favour. 
Plays were acted with increasing success in the 
halls of great houses, palaces, colleges, and 
Inns of Court, also in the yards of inns, which 
were open spaces where the spectators could 
stand about a platform erected in the middle, 
and where the galleries that ran round the walls 
afforded space for those who did not care to 
mingle with the crowd. To these influemtes 
must be added yet another — ^the circular spaces, 
or * rings *, for bull-baiting and bear-baiting, 
some of w'hich (os may still be seen in certain 
old English towns) were spaces left for the pur- 
pose amid the houses, while others (those, for 
instance, on the Hankside, the south bank of 
the Thames at Southwark) were specially built 
amphitheatres. The growth of the English 
theatre involved all these elements; but the 
fact that the first English playhouse was, pro- 


perly speaking, an amphitheatre, must be ascribed 
chiefly to the convenience of that shape, as 
proved by the inn-yards and the bull-rings. 

In the reign of Elizabeth, Puritan opposition 
to the rapidly growing drama was so active, 
from considerations of public health and se- 
curity ns well as from religious and moral 
feeling, that the public performance of plays 
was forbidden within the City of London. It 
occurred, therefore, to .Tames Burbage, once a 
joiner by trade and then a member of the Earl 
of LeiecsteFs theatrical company, to build near 
to I..ondon, yet outside the jurisdiction of the 
city fathers, a place where plays could be publicly 
acted. He chose Finsbury Fields, a public play- 
ground outside the walls on the north of the 
city, and put up there in 1576 his playhouse, 
the Theater, a circular wooden building with 
galleries all round it and an open arena on the 
ground, still called * the yard * after the inn- 
yards. The circle was broken only at one point, 
where the stage (a movable platform on trestles) 
projected into the yanl. There was standing 
room for * the groundlings ’ or populace on three 
sides of the stage, and the galleries for the more 
select spectators ran round the walls and along- 
side of and behind the stage, occupying part of 
the * tiring-house *, or actors* dressing-rooms. 
The theatre was open to the sky; and above 
the tiring-house rose a tower on which a flag 
was flown when a play w'as being acted. I'he 
English public playhouse naturally developed 
and changed between 1570 and the closing of 
the theatres in 1642; but certain features re- 
mained constant. All ^ere circular, polygonal, 
or oval, and constnicted principally of wood. 
In all, the stage projected into the yard, so that 
the play could be seen from three sides; in all, 
the galleries were reserv^ed for those who would 
pay extra for seats in the ‘ rooms ’ or boxes into 
which they were di\ided; and in all, the plays 
were given by daylight. 

The Theater w'Rs quickly followed by the 
Curtain, named from the Curtain estate in 
Finsbury, where it stood; and the other public 
playhouses of the reigns of Elizabeth, James I, 
and Charles I were: the Playhouse, at Newington 
Butts; the Hose, on the Banksidc; the Swan, 
in the same district (see Drama for a contem- 
porary draw'ing of tlie interior); the Globe, 
which W'as the playhouse of Shakespeare and 
his company, built on the Bankside in 1599 by 
Richard and Cuthbert Burbage, the sons of 
James Burbage, mainly nut of the materials of 
the old Theater; the Fortune, on the Bankside; 
the Red Bull, in Clerkenwell; and the Hope, 
on the Bankside. 

Besides these public playhouses there were a 
number of * private * playhouses, which were 
only private in the sense that they were in 
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proctiue reserved for the entertainment of the 
higher social ranks. In these we see the in- 
fluence of the hall of the palace, college, or 
Inn of Court, where plays were acted upon 
the dais at one end. The private playhouse 
was a roofed hall, rectangular in shape, with 
the stage at one end. The audience was placed 
at the opposite end and round the walls. Some 
of these playhouses had galleries, and the light- 
ing was by means of windows, supplemented, 
es)>ecially for stage elTects, by candles. The 
most eminent private playhouse in London 
was the Blackfriars. There were three of this 
name within the precincts of the ancient 
Ilominican monastery on the north bank of 
the Thames. The first and smallest was the 
theatre of the Children of the Chajjel, the boys 
of the Royal choirs; the second w'as occupied 
by Burbage, Shakespeare, and the Globe com- 
pany in the winter. Others were the White- 
friars; the Phoenix, or Cock Pit, in Drury Lane; 
and the Salisbury Court, in VVhitcfriars. 

In 1042 all playhouses were closed by law. 
On the Restoration theatrical activity broke 
out anew, but was limited by the ])atents, or 
monopolies, granted by King Charles II to Sir 
William D'Avenant and Thomas Killigrcw, the 
effect of which was that there were, in principle, 
only two theatres in London. In 1060 Killigrcw 
built a new theatre in Vere Street, Clare Market; 
in November of that year D’Avenant opened at 
the old ‘ private ’ playhouse in Salisbury Court, 
moving in 1001 to a new theatre in Portugal 
Street, Lincoln's Inn Fields, and in 1602 to a 
new and splendid theatre m Dorset Gardens. 
Killigrew, in 1008, opened the first Theatre 
Royal, Drury Lane; in 1672 the house was 
burned dowm, and the new one, designed by 
Sir Christopher Wren, was opened in 1074. 
This — ^the theatre of Garrick — was pulled dowm 
in 1701 and rebuilt, only to be burned to the 
ground in 1800. Once more rebuilt, it has 
undergone great alterations since that date. 
In 1782 Covent Garden Theatre was built on 
the site of the present Opera House, and for 
about a century (Dorset Gardens having been 
deserted) this theatre shared with Druiy Lane 
the theatrical monopoly of London. This house 
was burned down in 1808 and rebuilt. About 
1720 the ‘ little Theatre in the Haymarket ’ 
(so called to distinguish it from the opera house 
built and opened in 1706 by Sir John Vanbrugh, 
architect and pla^nvright, on the opposite side 
of the street, where His Majesty’s Theatre now- 
stands) was opened close to the site of the 
present Ha^miarket I'heatre; and this was used, 
by Royal licence, chiefly in the summer months 
when the two * patent houses ’ were closed. 
Other theatres existed; among them the Good- 
man’s Fields Theatre in Ayliff Street., City, 
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opened in 1720, and rebuilt in 1782, where in 
1741 Garrick made his first appearance. But 
such theatres had no legal status, and existed 
only on sufferance. 

In 1787 the Licensing Act, called into being 
through the freedom with which dramatists, and 
especdally Henry Fieldiiag, were attacking the 
Government, made it possible for these un- 
authorized theatres to obtain an annual licence 
under stringent conditions. By eomj)lying with 
the provisions of the Act such theatres os Sadler’s 
Wells (opened in 17(i5), the Surrey, the Olympic, 
and the Adelphi could attain a certain measure of 
security; but the tw'o patent houses were con- 
stantly using their power to prevent rivalry from 
the ‘ minor ' theatres, os they were called, and 
to hamper their efforts. In 1787 a determined 
eftbrt was made by the actor John Palmer to 
maintain an unlicensed theatre called the 
Royalty in Wellclose Square, near the Tower 
of London; but the patent houses succeeded 
in bav ing the theatre shut. In the ‘ minor ’ theatres 
performances of the legitimate drama were im- 
possible, save by subterfuge and under disguise, 
or at the risk of interruption and penalty. 
Certain prominent theatres, however, among 
them those at Bath, Bristol, and Pklinhurgh, 
were granted the Royal patent in the reign of 
King George III. In 1848 an Act of Parlia- 
ment deprived the patent houses of their mono- 
poly. The legit iiiiule drama was thrown open 
to all, subject to the licensing of every new 
play by the I-ord Chantberlain; and very soon 
there was, in London and elsewhere, a great 
increase in the number of theatres. 

In form the theatre of the Restoration carried 
on traditions from both the public and the 
private playhouses of the Elizabethan age. The 
drama came indoors altogether, for though the 
pit of Killigrew’s first theatre in Drury Lane 
was open to the sky, it was soon covered with 
a glass roof. Plays w’cre still given in the day- 
time, hut artificial light was freely used. The 
theatre remained almost an amphitheatre, as 
the stage projected into the yard (then newly 
called the pit), so that people could stand or 
sit on three sides of it, and the galleries and 
boxes extended over it on either side. The pit 
was still the cheapest part of the house, 
quented by the populace, and also by the 
amateur and professional critics; hut the 
highest gallery, above the circle or circles 
entirely given up to boxes, began to take its 
place, and the social status of the pit was raised. 
This was partly due to the gradu^ substitution 
of the ‘ picture stage * for the * platform stage ’ 
(see Stage)^ which made the stage \1sihle only 
from in front and increased the size of the pit. 
Benjamin Webster, during his management of the 
Haymarket Theatre (1887-58), was the first to 
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introduce higlier-priced seats, called pit-stalls, or 
now more commonly orchestra-stalls, between 
the sta^ and the pit scats; and at the same 
theatre Mr. and Mrs. Bancroft, on opening their 
management there in 1880, abolished the pit, 
and gave the whole of the ground-floor to stalls 
—an innovation which was resented by the 
public and abandoned. The component parts 
of the modem auditorium are, in nearly all 
cases, the stalls and the pit behind them, 
occupying the ground-floor; a circle called the 
dress circle, with one or two private boxes at 
either end nearest the stage; above it, usually 
found in the older theatres, another circle, the 
upper circle, often called by the old name of the 
* upper boxes *; and above that the gallery. Of 
recent years there has been a tendency to re- 
linquish the curved, or horseshoe, design in the 
circles in favour of the rectangular. Tne fronts 
of the circles are brought out nearer the stage, 
and cross the theatre in a straight or very 
slightly curved line from wall to wall. This 
increases seating capacity, and obviates the 
need of more than two circles. Some modem 
theatres arc rectangular ifi shape, and have 
either no circles or galleries, or a very small 
one at the back, as in the Little Theatre, London. 
The Birmingham Repertory Theatre, opened in 
1018, is a good example of a theatre built on 
a Glerman design: a rectangle divided into a 
ground-floor and one very deep gallery, each 
occupied by straight tiers of seats directly 
facing the stage, and sharply raked one tier 
above another. The introduction of the canti- 
lever principle in building circles has enabled 
theatre architects to do away with pillars and 
other obstructions in the auditorium; and it is 
now possible for spectators in the remotest 
scats to see and hear with ease. 

Bibuooraphy. a. E. Haigh, The Attic 
Theatrei K. Mantzius, History of Theatrical 
Art; A. W, Pollard, English Miracle Plays\ 
E. K. Chambers, The Mediaeval Stage; H. Child, 
The Elizabethan Theatre (in Cambridge History 
of English Literature^ vol. vi); W. J. Lawrence, 
The Elizabethan Playhouse and other Studies; 
J. A. Adams, Shakespearean Playhouses; R. F. 
Sharp, Short History of the English Stage; W. 
Nicholson, The Struggle for a Free Stage in 
London. 

Thehaine, C.,H,.NO,. a very poisonous alka- 
loid present in small quantity in opium. It 
occurs in prismatic crystals of melting-point 
193^ C., which are nearly insoluble in cold water. 
It is closely related to morphine and codeine. 

Thebes (thSbz), an ancient capital of Egypt, 
in Upper E^pt, on both sides of the Nile, now 
represented by the four villages of Luxor, Kar- 
nkk, Medinet Habu, and Kumeh, as well as by 
magolflcent ruins, which extend along the river. 


The old Egyptian name of Thebes was WeseU 
but in later times it was also called Nu{t) Amen, 
the city of Ammon,^ or Nu(t) d, the great city; 
in the Old Testament it is called iVo, or No 
Amon (Nahum, iii, 8; Jer, xlvi, 25; Ezek. xxx, 
14, 15, 18); in the Assyrian Inscriptions it is 
called NL By the Greeks it was sometimes 
called Diospolis, When Thebes was founded is 
not known; the period of its greatest prosperity 
reaches from 1500 to 1000 n.c. During the reign 
of Akhenaten (Amenhotep TV) the capital was 
removed to (modem) Tell al-Amama, or Akhe- 
taten, where the king established a sun-cult, 
worshipping the Aten or Disk and assuming the 
name of Akhenaten. One of his three daughters, 
named Ankhesenpaaten, subsequently married 
Tutankhaten, later called Tutankhamen (q.v.), 
who ruled for a time in Akhetaten but eventu- 
ally returned to I’hebes.* The mins comprise 
magnifleent temples, rock-cut tombs, obelisks 
decorated with b^utibil sculptures, long avenues 
of sphinxes, and colossal statues. Above Karnak 
are the village and temple of Luxor, the latter 
at one time connected with Kamak by an 
avenue of sphinxes (some of which still remain) 
about a mile long. The Memnonium or temple 
of Raineses II, and the temple and palace of 
Rameses III, on the other or left bank of the 
river, are objects of great interest, both for the 
grandeur of their architecture and the richness 
and variety of their sculptures. There are also 
the colossal statues of Amenoph III, one of 
them known as the vocal statue of Memnon. 
In the valleys of the mountains which rise 
behind are found the tombs of the kings, queens, 
and dynastic functionaries of Egypt, excavated 
in the living rock. 

Thebes (Gr, Thehai), a city of ancient Greece, 
the principal city of Bccotia, the birth-place of 
Pindar, Epaminondas, and Pelopidas, was situ- 
ated about midway between the Corinthian Gulf 
and the Euboean Sea. Cadmus is said to have 
founded it in 1500 b.c., and in the legendary 
days of Greece it was associated with Heracles 
and Dionysus. It lost much of its influence in 
Greece through its perfldious leagues with the 
Persians. Under the brilliant leadership of 
Epaminondas and Pelopidas it became the lead- 
ing state in Greece, but its supremacy departed 
when the former fell at the battle of Mantinea 
(802 B.C.). From this time the city never re- 
covered its former importance, and gradually 
disappeared from history. 

Theft is the appropriation of another's pro- 
perty to one’s own use without the owner’s 
consent. There cannot be theft of an object 
which has no owner, e.g. of a wild animal or 
of a thing which has been abandoned; but if 

* Ammon ts the Hellenized foira of die Egyptian Amm 

* See ToU al-Amama 
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an owner exists, though he be not known, as 
when an article has been lost but not aban- 
doned, appropriation may constitute theft. 
Felonious intent (the * animus furandi *) is an 
essential element in the crime, and so it is not 
theft to take the use (say) of another's bicycle 
or of another's horse if throughout there is the 
intention to return it. Appropriation, i.e. taking 
possession, is also a necessary element. It is 
present if the article has merely been moved 
from its position with felonious intent, though 
the thief has been prevented from taking it 
away, e.g. when a watch is snatched out of the 
pocket of its owner but the chain holds and 
prevents the thief getting away with it. The 
true owner of stolen property can recover it 
even from an innocent purchaser, but in England 
this rule is qualified by the doctrine of * market 
overt *, whereby, generally speaking, a purchaser 
in open market who has no notice of the theft 
acquires a good title to the stolen property 
which he has thus purchased. If the theft be 
from the person and accompanied by threats 
of violence, it is the more heinous crime of 
robbery, llieft is punishable by fine, imprison- 
ment, or penal servitude according to the nature 
and circumstances of the crime. Sec Larceny, 
Theism, the belief in a conscious, spiritual, 
ultimate reality. Etymologically, the term 
theism ought to be applied to the theory which 
affirms the existence of a divinity, irrespective 
of the question as to the nature of that divinity. 
It would thus include the doctrines of immoiAmm, 
dualism^ pantheism^ and even polytheism. In 
philosophical language, however, the term theism 
is only applied to the belief in an intelligent 
author and creator of the universe, who is not 
only extra-mundane, but also the providence of 
the world. It is the theory which explains the 
universe as the work of one infinite and absolute 
Being. Professor Flint defined theism as the 
** doctrine which maintains that the universe 
owes its existence and continuance in existence 
to the reason and will of a self-existent Being, 
who is infinitely powerful, wise, and good 
Philosophically, therefore, theism is the doctrine 
that the ultimate ground of things is a single 
supreme reality. Religiously, theism is the 
belief in a supra-human object of worship, a 
Supreme Being who is at once the author, 
governor, and Providence of the world. It 
maintains not only the transcendence of God, 
but His immanence and agency in the world, 
and assumes a living constant relation between 
God and His creatures. It is opposed to atheism 
and pantheism, and is to be distinguished frtim 
deiem (q.v.), which is natural religion and Is 
hostile to revelation, tradition, and religious 
worship. 

The term theism came to lie used in England 
VoL. XI. 


in the seventeenth century in contrast with 
deism, and in opposition to atheism. Bayle 
wrote in 1705: ** je me sers de ce mot k I'imitation 
des Anglais ". Greek philosophy was, generally 
speaking, theistie, i.e. it explained the aorld by 
assuming an absolute Being as a unifying ground 
of things, and a first principle. This theistie 
trend of thought runs through the philosophy of 
Plato and Aristotle, and of the Neo-Platonists. 
The thinkers of early Christianity, and the 
Schoolmen, such as Anselm and Abelard, were 
decidedly theists. Descartes, if we bear in mind 
the distinction between theism and deism, was 
a deist, and not a theist.. Kant, in his CrxHqtie 
of Pure Reason, distinguished between the deist 
and the theist by saying that the former believes 
in God, whilst the latter believes in a living God 
(atimmam inteUigenHam), Lotze in Germany, 
and Martineau and Caird in England were 
theists, whilst William James, the champion 
of pluralism (q.v.), considers theism ns the ** only 
conception of God W'hich will satisfy our emo- 
tional and volitional nature ". With regard to 
the proofs adduced in favour of the existence of 
God, they have been: (I) cosmological, arguing 
ft»m the existence of a dependent world to an 
independent cause; (2) leleologicalt arguing from 
the evidences of plan and design in the world 
to the existence of a First Cause which is a 
rational personality; (8) moral, arguing from 
the nature of man himself as a moral being to 
that of God: and (4) ontological, maintaining 
that it is inconceivable that the conception 
which man forms of God should be a mere 
subjective creation.— Bibuocjbaphy: K. Flint, 
Theism; G. J. Romanes, Candid Examination 
of Theism; A. J. Balfour, Theism and Humanism. 

Tbeiss (tls), a river of Central Europe, 
formed by the confluence of the Black and the 
White Tbeiss, descending from the Carpathians, 
and flowing into the Danube about 20 miles 
al)ove Belgrade; length, about 800 miles. Its 
principal tributary is tliC Maros, which joins 
it near Szeged, and which is navigable by 
steamers as far as Arad. 

Thelephoracese, a family of basidiomyoetous 
Fungi, having membranous or leathery fruit- 
bodies of various shapes. Thelephora terrestfis 
sometimes overwhelms Conifer seedlings. Ste- 
reum is another genus. 

Themis, goddess of law and justice among 
the Greeks, was, according to the Hesiodic 
theogony, the daughter of ITrftnus and G5 
(Heaven and Earth). According to Pindar, she 
was the wife and cdiief adviser of Zeus. 

Themis'tocles (-kite), Athenian statesman, 
bom 514 B.C., died 440 b.c. On the second 
invasion of Greece by Xerxes, Themistocles 
succeeded by bribery in obtaining the command 
of the Athenian fleet, and in the battle of 
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Salamlf which followed (480 b.c.), the Persian 
fleet was almost totally destroyed, and Greece 
was saved. The chief glory of the victory Is 
due to Themistocles. Subsequently he was 
accused of having enriched himself by unjust 
means, and of being privy to designs for the 
betrayal of Greece to the Persians. Fearing 
the vengeance of his countrymen, he, after 
many vicissitudes, took refuge at the Persian 
court. The Persian throne was now (465 b.c.) 
occupied by Artaxerxes Macrocheir (Longi- 
mftnus), to whom Themistocles procured access, 
and whose favour he gained by his address 
and talents, so that he was treated with the 
greatest distinction. He died, according to some 
accounts, by his own hand. 

The'obald (often pronounced tib'ald), Lewis, 
English man of letters and editor of Shakespeare, 
bom about 1688, died in 1744. He was educated 
for the law, but early turned his attention to 
literature. Pope was meanly jealous of him, 
and ridiculed him in the first version of The 
Dunciad* Theobald, however, had his revenge, 
his edition of Shakespeare (1788) completely 
supplanting Pope's. He did great service to 
literature by this painstaking work, many of 
his emendations being adopted by subsequent 
editors, and gaining for him the title of * splendid* 
emendax *. 

Theoc'racy (Gr. theos, god; kratein, to rule), 
a system of government of which the chief is, 
or is believed to be, God himself, the priests 
being the promulgators and expounders of the 
divine commands. The most notable theocratic 
government of all times is that established by 
Moses among the Israelites. 

Theocritus, the creator of pastoral poetry, 
lived in the third century b.c. Very little is 
known of his life, nor is that little beyond sus* 
pioion. He is said to have been the son of 
Praxagoras and Philinna, and to have been a 
S3rracusan, or, as others say, a Coan settled in 
Syracuse. He was a pupil of the Homeric critic 
Philetas, who died of vexation because he could 
not solve a metaphysical enigma. It has been 
conjectured that Ptolemy Philadelphus was 
Theocritus's fellow - pupil, and that the poet 
owed to this a semi-official position os court- 
poet at Alexandria. It is believed that he 
returned to Cos and spent his latter days there. 
He died there at an advanced age. 

Thirty poems (Idylls) have come down to us 
under the name of Theocritus. Some of these 
are without doubt spurious, and the authenticity 
of many of them has been called in question, 
not always for sufficient reasons. Style and 
treatment are uncertain tests of authenticity; 
a criticaster of a.d. 4200 could prove that The 
IdyUs of the King and The Northern Farmer 
could not possibly be the work of the same 


man. As is natural, the most masterly poems 
ate beyond question genuine. The ancient 
arrangement of the poems is not a satisfactory 
one, but it is too long established to be lightly 
altered. The poems may be divided into four 
classes: (1) Bucolics and mimes, the former 
being true pastorals, the latter realistic poems 
of contemporary town life. Sophron, whose 
works are lost, influenced Theocritus in the 
composition of his mimes. (2) Epyllia, or epics 
in miniature. Several of these are official poems, 
in praise of Hiero and Ptolemy. They are mere 
ormolu work in comparison with the pure gold 
of the pastorals. (8) Lyrics. One of these is 
a very graceful piece of occasional verse, which 
accompanied a distaff presented to the wife of 
his friend Nicias. (4) Epigrams. None of these 
is distinguished, and few are genuine. 

Theocritus's great reputation rests upon his 
pastoral poems and his mimes. One of the 
latter, T/te Women at the Adonis Festival^ has 
acquired a certain fame because it was trans 
lated by Matthew Arnold. This poem is wholly 
delightful, but is not typical of its author's 
genius, which is akin to that of Virgil or of 
Tennyson, not to that .of Herodas (q.v.) o> 
of Mr. F. Anstey. The Spell, the Second Idyll, 
is a poem of great power. The Cyclops is a fine 
poem, in which the Homeric cannibal roars as 
gently as any sucking dove. But the purely 
pastoral poems, of which No. 7, The Harvest 
Home, is the most charming, are Theocritus's 
great contribution to poetry. Living in an age 
of grammarians and diaskeuasts, Theocritus 
struck a new and rich vein of genuine poetry. 
He has had many followers — ^Virgil, Calpumius 
Siculus, Guarini, Mantuanus, Spenser, Gay, to 
name but a few — but none of them has equalled 
or even approached him in felicity of language, 
sweetness of song, and truth to nature. See 
Pastoral . — ^Bibliography: R. J. Cholmeley, 
Theocriius\ P. E. Legrand, 'fy,ude sur TMocrite, 
There is an excellent verse translation by C. S. 
Calverley (q.v.), and a prose one by Andrew 
Lang. Much of the verse translation in the 
Loeb Library is in what the Host in The Caau 
terbury Tales called **rym dogcrel". 

Theod'ollte, a surveying instrument invented 
by Jonathan Sisson, a celebrated mathematical- 
instrument maker of the beginning of the 
eighteenth century. The name theodolite is due 
to the English mathematician Leonard Digges, 
who described a simple form of the instrument in 
a work published in 1571. As now greatly im- 
proved, it is the most perfect instrument for 
measuring both horizontal and vertical angles* 
and is employed in all important surveying work* 
In the original type, called the plain theodoHie, 
the telescope moved through an arc of about 45** 
only, upwards or downwards; in the later type^ 
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called the transit theodoHU^ the teleioope may 
make a complete revolution. As the latter is 
now almost universally adopted, it Is the one 
which will be described. The Inrtrument when 
in use Is mounted upon a very rigid tripod-stand. 
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to which it screws. It consists of a powerful 
telescope trunnioned to make a complete revolu- 
tion in a vertical plane, and supported In up- 
rights which are so mounted on centres as to 
allow it to make a complete revolution in the 
horizontal plane also. Both vertical and hori- 
zontal centres carry circles or limbs divided 
upon silver with the utmost attainable accuracy, 
and the readings of the various angles are taken 
by means of double concentric centres, one carry- 
i^ the divided circles and the other carrying 
verniers. 

The movements of the telescope In altitude or 
azimuth are read by microscopes mounted to 
move over the verniers, the fineness of the 
readings varying, with the size of the circles 
used, from 1 minute of arc with a 4-inch circle 
to 5 or 10 seconds with a 6-inch, and single 
seconds with a 10- or 12-inch circle. Both the 
vertical-circle vernier arms and the horizontal- 
circle vernier cover plate carry very sensitive 
level tubes which are most accurately ground 
and filled with ether, so that the instrument 
may be set up by means of the levelling screws 


absolutely horizontal and vertical, and all the 
movements of droles and telescope are con- 
trolled by clamps and tangent motions for fine 
adjustment. The telescope is fitted with a 
diaphragm across which are stretched fine lines, 
usually pieces of spider's web, forming the 
index lines to which the readings are taken. 
A magnetic compass is attached for the purpose 
of orientation, and with high-class instruments 
a transverse stage is fitted above the levelling 
screws for accurately centring the instrument 
over a given spot. An illustration is given of 
the most usual form of simple field instrument. 
For high-class geodetic work a much more 
elaborate type of instrument is used. 
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H8 ia e braaa plate fixed firmly to a pedestal which reefs 
on three foot-screws. By means of these the plate can be 
accurately levelled, two apirit-levela at right-angles to each 
other bemg fixed on the plate for the purpose. Standii^ 
vertically on the plate is a support P. This support is 
pivoted so as to turn round a vertical axis, and it carries as 
It turns two opposite verniers, mi, m„ rigidly fixed to it. 
These verniers run along a scale of degrees engraved on a 
silver ring let into the brass plate H8. Fixed immovably to 
P is a double arm carrying verniers m,, m«. Supporteef by 
P, but pivoted so as to be able to turn in vertical plane is a 
telescope T, to the axis of which is firmly fixed a vertical 
circle of brass, also with a silver riiw divided into degrees. 
At the focus c of the eyepiece e or the telescope are two 
fibres of spider-web in the foim of an exact cross, called 
the cross-wires (shown sepuate at <6. These are fixed to 
an adjustable metal ring within the tube of the telescope, 
and are arranged with one wire vertical, the other hori- 
zontal, and the cross in the optic axis. 

Tfaeodo'ra, the wife of the Byzantine em- 
peror Justinian I (q.v.), at one time a dancer 
on the stage, and notorious as a eourtesan. She 
subsequently assumed the eharacter of a pious 
benefaetor of the Chureh, and died in MS, 
aged forty. 

Theodore II, King of Abyssinia, bom 1818, 
died 1868. For many years a rebel, he battled 
his way to the throne (1866), and as king was 
an Inveterate enemy of Islamism, an able and 
versatile ruler, and a reformer of note. His 
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egotism eventually manifested itself in despotic lonica, he caused the people of the csity to be 
tyranny. He fell during the storming of Magdala* invited to an exhibition in the circus, and, once 
See Abyssinia, there, 7000 of them perished at the hands of 

Theodore of Mopsuestia, the most dis* his soldiery. St. Ambrose refused him com> 


tinguished ecclesiastical writer of his age, bom 
at Antioch about a.d. 350, died in 428, He was 
ordained priest, and distinguished himself as a 
zealous opponent of the heresies of Anus, 
Apollinaris, and others. From Antioch he 
removed to Tarsus, and was chosen Bishop of 
Mopsuestia, in Cilicia (about 302--4). Only 
a few fragments of his works, which included 
commentaries on almost all the books of the 
Bible and various polemical treatises, are extant. 
His doctrine approximated somewhat to that of 
Pelagius, and was later considered heretical. — 
Cf. A. Hamack, History of Dogma, 

Theod'oret, Greek Church historian and 
theological writer, born at Antioch about a.d. 886, 
died in 457. In 428 he became Bishop of C3mis 
or Cyrrhus, was involved in the quarrel between 
Nestorius and Cyril of Alexandria, and was 
deposed at the so-called Robber Council of 
Ephesus, a sentence which was reversed by 
the General Council of Chalcedon in 451. The 
most important of his works consist of com- 
mentaries on numerous books of the Old Testa- 
ment and on the Pauline epistles. Ecclesiastical 
History, History of Heresies, Ac. 

Theodor Ic, King of the Ostrogoths, bom 
A.D. 455, died 526. The son of Theodemir, 
King of the Ostrogoths of Pannonia, he lived 
from his eighth to his eighteenth year as a hostage 
with the Emperor Leo at Constantinople. Two 
years after his return he succeeded to the throne. 
In 498, after several bloody engagements, Theo- 
doric induced Odoaoer, who had assumed the 
title of King of Italy, to grant him equal autho- 
rity. The murder of Odoacer at a banquet soon 
after opened the way for the proclamation of 
Theodoric as sole ruler, and as such he ruled 
with great vigour and ability. He attached his 
soldiers by assigning them a third part of the 
lands of Italy, on the tenure of military service; 
while among his Italian subjects, whom he 
conciliated by introducing an improved adminis- 
tration of justice, he encouraged industry and 
the arts of peace. Although, like his ancestors, 
he was an Arian, he never violated the peace 
or privileges of the Catholic Church. 

Tlieodo'aiua , a Christian Roman emperor, bom 
in Spain about a.d. 846, died at Milan in 895. 
In 879 he was selected by the Emperor Gratian 
for his partner in the empire. To his care were 
submits Thrace and the eastern provinces, 
which he delivered from an invasion of the 
Goths. On the defeat and death of Maximus 
(888), Gratian having previously been killed, 
Thecidosius became the sole head of the empire. 
In 890, as punishment for a revolt in Thessa* 


munion for eight months on account of this 
crime, and Theodosius submitted humbly to 
the punishment. He died of dropsy, leaving the 
eastern portion of the empire to his son Arcadius, 
the western to his son Honorius. Theodosius 
distinguished himself by his zeal for ortho- 
doxy. 

Theognla of Me^ra, Greek elegiac poet, 
lived in the sixth century b.c. Very little is 
known of his life, though several imaginative 
biographies of him have been written. What 
we do know of him is mainly derived from the 
poems (some 1400 lines in all) that have come 
down to us in his name. There is no doubt, 
however, that many of these poems are not 
his work, though authorities differ about which 
are genuine and which are not. It seems certain 
that he lived at Megara in the disturbed times 
which followed the overthrow of the tyrant 
Theagenes, and that he was a keen party- 
politician, and a member of the ascendancy 
party. Oligarchy and democracy were engaged 
in a fierce struggle, members of the latter party 
demanding a TrocXivroxia, or retrospective aboli- 
tion of interest. Theognis was driven from the 
city, and visited Eubcea and Sicily. Many of 
the poems of Theognis are addressed to one 
Cymus, who was, in accordance with a Dorian 
custom, his pupil or squire. For the most part 
they consist of precepts; they are in fact a kind 
of Proverbial Philosophy of the sixth century 
B.c. They are devoid of almost all the higher 
qualities of poetry; had Theognis lived at a 
later date he would almost certainly have 
written in prose. Xenophon has well said of 
him that ** he discourses of nothing else but 
the virtue and vice of men, and his poetry is 
a Manual on Man, just as if anyone skilled in 
horsemanship were to write a Manual of Horse- 
manship **. His poems are full of practical 
wisdom, and, as might be expected, were 
favourite textbooks in schools. Among his 
sayings are, that poverty breaks the spirit of 
a noble man more than anything, more even 
than age or ague; and that at a dinner-party 
one should strike a happy mean between the 
two extremes of teetotalism and intoxication. 
He was one of the earliest eugenists, for he 
wrote: “ We are carefUl to select the best race 
of horses and the like, but a noble man doubts 
not about marrying a mean woman, if she 
bring him money **. 

Theology is, etymologically, the science of 
God, i,e. the reasoned study of the divine 
nature. This is its original sense, in Greek. 
But as the divine nature was regarded in all 
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its relations to the world and to man, * theology * 
came to mean the reflective statement of reli- 
gious realities. “ Theology is religion brought 
to seli-consciousness. It is the reflective analysis 
of the consciousness of God in its distinctive 
form, and in its connection with all our other 
consciousness of reality/* (E, Caird, EoohUion 
of Theology in the Greek Philosophers^ voL i, 
p. 81.) Religion is the sphere in which theology 
operates. The data of the religious experience, 
the intuitions, emotions, and beliefs generated 
in the human mind by the idea of God, fiimish 
the material for theology, which analyses and 
correlates and classifies them, in order to bring 
out what is implicit and to reach a unified view 
of their truth. 

Theology thus presupposes a theory of know- 
ledge, and all fruitful theology is connected 
with some philosophical view of reality. The 
important changes which have taken place in 
theology have been due in part to revivals in 
the practical religious experience, which have 
demanded new statement of belief; but they 
have also been the result of some fresh idea 
in philosophy which has affected the expression 
of religious truth. 

How far theology is to be identified with the 
philosophy of religion is a debated question. 
The answer largely depends upon the range 
assigned to * theology *• In the broadest sense 
of the term, theology becomes practically a 
philosophy of any given religion, developing 
the reasons for its beliefs and practices, and 
justifying, in terms of contemporary philosophy, 
its essential principles. But the traditional 
division of * theology * and philosophy goes 
back to the assumption of a revealed, super- 
natural content, and demands a narrower 
definition. Theology, in this sense, is the rea- 
soned explanation of faith as the outcome of 
a divine revelation. It includes (a) natural 
theology, i.e. the religious truths al^ut God 
which are accessible to the natural reason, 
secured by a survey of life and the world. 
From the data of nature and the moral life 
certain inferences are drawn as to the existence 
and character of God. Then (6) revealed theology 
amplifies this body of inferences by working 
upon the direct revelation of God in a sacred 
book or a sacred personality like that of Jesus 
Christ, (c) One branch of ^is is called biblical 
theology, since its particular data are the re- 
corded statements of the Bible as the inspired 
book of Christians, (d) The exegetical results of 
this study are employ^ by systematic theology, 
which arranges them in a dogmatic system, 
(e) Historical theology shows how these ideas 
have worked during the course of the histoiy 
of the Church; and finally (/) practical theology 
explains how the clergyman, in his varied 


avocations, employs them for the use of Christian 
people. 

The determining factor in theology is, there- 
fore, that of the being and nature of God. How 
God is knowable; what are the limits of reli~ 
gious knowledge; how God is revealed to men 
— these are the fundamental ideas, ** First, 
there is in the mind a certain vague unresolved 
feeling and consciousness of God; second, this 
resolves itself and breaks up into separate 
individual sentiments, passing over into ideas, 
opinions, convictions, beliefs. This is the sphere 
of religion. Third, this mass of individually 
distinct beliefs is again bound, by passing some 
principle through them, into a new unity. And 
this is theology.'’ (A. B. Davidson, Biblical 
and Literary Essays, p. 2.) Theology is impos- 
sible without theism, and it varies with the 
particular form of theism which is adopted. 
The strain of theology lies in its relation to 
religious intuition on the one hand, and to the 
reflective reason on the other. The conception 
of God given in intuition or in emotional reli- 
gious experience has to be correlated with the 
data of reflection; neither intuition nor reason 
must be undervalued. And it is repeatedly 
found that the adjustment is diflicult. Intuitive 
knowledge of God, which is unreflcctive, often 
implies a view of God which is deeper than the 
religious person realizes; it is the task of theology 
to bring this to consciousness. On the other 
hand, the construction of theological reflection 
has to be kept in close touch with the living 
data of the religious consciousness, otherwise 
there is a danger of theology becoming unduly 
speculative. In one sense, this strain is no more 
than that between the two impulses in life for 
goodness and for truth. But it is a strain which 
is specially severe in theology, and a strain 
which cannot be evaded, except at the cost of 
vitality. Theology is rooted in religion. Yet 
it cannot dispense with a philosophy, any more 
than it can afford to identify itself with any 
particular philosophy. — Bibliography: James 
Drummond, Introduction to the Study of Theology 
(1884); A. M. Fairbaim, The Place of Christ in 
Modem Theology (1898); C. Gore, Belief in God 
(1920). 

Theophrastus, the successor of Aristotle at 
the Lyceum, was bom 872 b.c., and died 287 b.c. 
He was a native of Eresus, in the Island of 
Lesbos. His father was a fuller by trade. He 
studied philosophy under Plato at the Academy, 
and became the intimate friend and favourite 
pupil of Aristotle, who gave him the name of 
Theophrastus on account of bis graceful elo- 
quence. His original name was T^rtamus. 
When Aristotle left Athens fbr Chalcis in 822 
B.C., Theophrastus became Principal of the 
Peripatetic School, over which be presided 
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until his death. He was a popularizer of science 
rather than an original thinker. He added much 
to the fame of the Lyceum, acquired a great 
reputation, and was given a public funeral. 
Menander (q.v.) was one of his pupils. 

Theophrastus took all knowledge for his pro- 
vince. He specialized in polymathy, which, 
according to Heraclitus, does not educate the 
mind. His lost works include: On Animals 
which change their Colour^ On Solecisms, On 
Drunkenness, On the Education of Children, A 
History of Geometry, and On Music, His extant 
works consist of: On Sensuous Perception, On 
Metaphysics (a fragment), A History of Plants, 
On the Causes of Plants, On Stones, On Winds, 
On Weather Signs, and the Ethical Characters, 
The botanical writings of Theophrastus are 
seldom read, even by professional scholars; his 
reputation rests almost entirely upon his Char~ 
acters. This work consists of thirty brief and 
trenchant sketches of different tjrpes of men — 
the Boor, the Superstitious Man, the Late 
Learner, the Coward, and so on. It has been 
frequently imitated, e.g. by Hall (1608), Sir 
Thomas Overbury (1614), Bishop Earle (1628), 
and La Bruy6re (1688). Theophrastus provides 
a curious example of how a literary reputation 
may survive. It is as if a Professor of Universal 
Knowledge at Oxford or Cambridge should be 
remembered mainly by his occasional contri- 
butions to Punch, — Cf. Sir R. C. Jebb, The 
Characters of Theophrastus (text, notes, trans- 
lation, and elaborate introduction, the whole 
revised by Sir J. B. Sandys). 

Theory of Functions of a Complex Vari- 
able. A complex number, sometimes called an 
imaginary number, has the form a + 6 V — i, 
where a and b are real numbers. Complex 
numbers make their first appearance as roots 
of quadratic equations. The square of every 
ordinary number, positive or negative, integral 
or fractional, is a positive numl^r. Hence no 
negative number has a square root if the num- 
bers at our disposal are all ordinary (or real) 
numbers. We may, however, introduce a symbol 
V— 1 , without defining its meaning, but sub- 
jecting it to the conditions that it is to be 
combined with itself and with real numbers 
by the ordinary laws of algebra, and that its 
square is to be ~1. We thus, it is found, add 
immensely to the symmetry and completeness 
of algebra. Every quadratic equation has now 
two roots, equal or unequal, real or imaginary; 
and, more generally, every rational integral 
equation (q.v.) of degree n has exactly n roots. 
An important example is the equation df* » 1. 
It can be shown that (cos2r77/n -f V— i 
■in2r7r/n)'* ae this being a special case of 
the very important result in trigonometry 
known as De Moivre*s Theorem, which is that 


(cosA + i sinA)** » oosn A 4 - ^ sinnA, where i 
is, as usual, written for V —1, Thus we obtain 
n nth roots of 1, by giving r the values 0, 1, . . •» 
(n — 1) in the expression cos 2f7r/n + t sin2m/n. 

Great advantages are gained by allowing the 
variable or argument, on which mathematical 
functions depend, to assume all values whatever, 
real or imaginary. The foundations of the theory 
based on this idea were laid a hundred years ago 
by Cauchy. Many mathematicians have con- 
tributed to its development, notably Riemann 
and WeierstrasB, and its bounds are still extend- 
ing rapidly. Its processes are marked by extra- 
ordinary power and beauty, and with its help 
it is a matter of the greatest ease to solve many 
problems that are quite intractable by analysis 
restricted to real variables. — Biblioobapby: G. 
Chrystal, Algebra; T. M. Macrobert, Functions 
of a Complex Variable; A. R. Fors^^h, Theory 
of Functions of a Complex Variable, 

Theosophy (Gr. theos, god; sophia, wisdom), 
a term applied to various cults and conceptions 
of divinity. It denotes knowledge of God ob- 
tained by direct intuition of the divine essence. 
It is at once related to and distinguished from 
both theology and philosophy, the former deal- 
ing with knowledge of God obtained by revela- 
tion, the latter with knowledge obtained by 
reasoning. Max MilUer {Theosophy or PsychO’ 
logical lieligion) defined theosophy as express- 
ing the highest conception of Gk>d within the 
reach of the human mind, and the perception 
of the eternal oneness of human and divine 
nature Its knowledge is intuitive and not 
based on facts accessible to any ordinary intelli- 
gence. Theosophy is not a modem movement, 
and its origin may be traced to India, which is 
its home. The doctrine of an immediate intuition 
of the divine nature is found in Brahmanism; in 
the Upanishads; in the Hindu philosophical 
schools of Vedanta, Sankhya, and Yoga; in 
Neo- Platonism; in Jewish -Greek philosophy; 
and in the Cabbala. It was subsequently devel- 
oped in the teaching of Paracelsus, of Eckhardt, 
Tauler, and especially of Jacob Boehme. 

In modem times the term theosophy is 
applied to a form of belief promulgated by 
Mme Blavatsky (q.v.) (1881-91). She gave 
out that she had received her doctrines from 
certain masters, or mahatmas, who had reached 
a higher plane of existence and of spiritual 
development, and who had conununicated to 
her the tme solution of the problems of the 
universe. Modem theosophy claims to be at 
once a religion, a philosophy, and a science. 
It is a science based on the investigation of the 
occult lavrs of nature, laws grasped only by 
those who are qualified for inquiiy, and who, 
in consequence of their knowledge, obtain super- 
human powers. Modem theosophy studies 
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iiatiiie» but it studies it for the purpose of dis- 
covering the mysterious Being whom nature 
both hides and reveals. It accepts the universal 
truths common to all religions, as the founders 
of all religions were inspired men, masters, 
whose teaching came from the same source, 
divine wisdom. Religiously, theosophy teaches 
the unity of God, the manifestation of God 
as a Trinity, and the existence of a graded 
order of intelligences. It proclaims the doctrine 
of incarnation and the law of karma. Ethically, 
theosophy is altruistic, and preaches the gospel 
of universal brotherhood. Philosophically, it is 
idealistic, and scientifically, it investigates the 
superphysical world, but by senses which 
* respond to vibrations of matter *. Man is 
supposed to be septuple, i.e. he is composed of 
seven parts, four being the physical man, and 
three the spiritual. According to Mrs. Besant, 
the two frmdamental truths of modem theosophy 
are: (1) the transcendence and immanence of 
God; and (2) the solidarity and brotherhood 
of all human beings, i.e. ** man’s identity of 
nature with God, and man’s identity of nature 
with all around him”. In 1875 (17th Nov.), 
in New York, Mme Blavatsky and Colonel 
Olcott formed the Theosophical Society for the 
following purposes: (1) to form a nucleus of 
a universal brotherhood of humanity without 
distinction of race, sex, creed, caste, or colour; 
(2) to encourage the study of comparative 
religion, science, and philosophy; (8) to investi- 
gate the unexplained laws of nature and the 
powers latent in man. The new movement has 
now spread all over Europe, and its adherents 
endeavour to offer to humanity a new philosophy 
which renders life intelligible. — Bibuoorafhy: 
H. P. H. Blavatsky, Secret Doctrine; Key to 
Theosophy; A. Besant, Popular Lectures on 
Theosophy; C. W. Leadbeater, Outline of Theo^ 
sophy. 

Therapeu'tse, a Jewish ascetic sect, similar 
to the Essenes (q.v. ), described by Philo Judsus 
in his work De Vita Contemplativa, The sect 
originated in the neighbourhood of Alexandria, 
especially on the shores of Lake Mareotis. 
Recluses, ascetics, celibates, and mystics, the 
Therapeute lived on semi-monastic lines, di- 
vested themselves of all their worldly posses- 
sions, renounced their families, and retired from 
the world to solitude, where they led a studious 
life. It was held for a long time that Philo had 
described Christian monks, but modem scholars 
are of opinion tliat a Jewish sect of Therapeuts 
really existed. 

Therapeutics (from OepocTue^, meaning, 1 
treat or heal) would appear to comprehend the 
whole aim of inquiry and practice in the medical 
sdences. Yet, paradoxically, it is only within 
living memory that any considerable advance 


has been made towards placing the study upon 
a sdentific footing. This b^mes the more 
intelligible if we consider that disease is but 
a deviation frrom the normal animal physiology, 
more or less profound and inimical to the con- 
tinuance of healthy function, and that a rational 
system of treatment must necessarily compre- 
hmd the means of reversing this deviation, 
which are rarely to be found in ignorance of 
its precise nature. Massage as a therapeutic 
measure is not peculiar to human beings, and 
the conscious search for the means of alleviating 
suffering or of promoting health or fertility is 
of early origin in human society. The wearing 
of clothing is now held to have had its origin 
in the use, by the pre-dynastic Egyptians, of 
cowrie shells, symbols of life-giving. The ancient 
Greeks collected simples, which they applied 
internally and externally for the relief of the 
symptoms of disease, and it was from lists of 
these that the earliest pharmacopccia was com- 
piled. Philtres, draughts, potions, charms, and 
spells are interwoven into the social as well as 
the medical history of the Middle Ages, and the 
long association of medicine with learning laid 
an enormous mass of information, largely 
spurious, on the threshold of the nineteenth 
century. So recently as Huxley’s student days, 
the science of drugs was little more than a vast 
accumulation of inconsiderable facts which the 
science of chemistry was soon to drive ft’om 
the armamentarium of the physician. Thus the 
twin sciences of therapeutics and pharmacology 
(9dep(xaxov a drug) fell into a well-merited 
disrepute ffom which they are only beginning 
to recover. The view, cynical or sane, according 
to individual opinion, is still held that the drugs 
which are of use in the treatment of disease can 
be counted on the fingers, and certainly iron, 
arsenic, mercury, antimony, opium, digitalis, 
ipecacuanha, strychnine, quinine and the sali- 
cylates, a few anaesthetics, and the chief purga- 
tives — some of these either wholly new additions 
to the pharmacopoeia or now administered in 
new compounds by new methods-*-do not con- 
stitute a laige inheritance from past centuries. 
These are life-saving and pain-preventing reme- 
dies in their proper uses; curative too in all but 
the strictest sense of the term, for it is doubtfril 
whether every morbid condition, once estab- 
lished in the body, does not influence, in a 
manner varying frrom the extreme of incapacity 
to the extreme of inconsequence, the subs^uent 
history of the organism. But in recent years 
the attitude towards therapeutics, and particu- 
larly pharmacology, has undergone a profound 
change. Professor Dixon, of Cambridge,^ who 

* Article ' Pharmacology and Thenmeudee * in Sir George 
Newman’s memorandum on Methced Education in England 
H.M. Statioiiery Office, 1933. 
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has summarized the chief causes of this change, developing, providing us with new powers of 


draws attention to experimental observations, 
such as Magendie*s on the action of strychnine; 
Bernard's on curare; Fraser's on strophanthus, 
a cardiac tonic similar in its action to digitalis; 
and the varied experiments with the alkaloid, 
quinine, isolated from cinchona bark by Pelletier 
and Dumas in 1820. As factors in modem ad- 
vancement he instances further the new relation- 
ships between pharmacology and physics and 
chemistry, in regard to the chemical stmcture 
of the molecule and the physical processes of 
adsorption, surface tension, and solution; the 
physiological discovery of the internal secretions 
of the body, to all intents and purposes drugs 
within the animal economy (adrenalin, thyroi- 
din, pituitrin), which has opened up a wholly 
new chapter in biology and therapeutics alike; 
and lastly the enormous advances made in the 
study of the body tissues and fluids, and their 
activity in the establishment of immunity to 
specifle infections. If we exclude surgery, itself 
a branch of therapeutics, attaining its ends 
through changes in the gross structure of the 
body, the older art of treatment was almost 
wholly empirical; the new tends more and 
more to be rational. This is tme even while 
the use of some drugs, and among them not 
the least valuable, is still purely empirical. 

The new therapeutics thus tends to be divided 
into subdivisions of the subject, corresponding 
with subdivisions of physiology. Following 
upon the brilliant work of Metchnikoff and 
Ehrlich and a host of other workers on immunity, 
the new science of immunology has already en- 
riched medicine with a large number of diagnostic 
reactions — for use, for example, in typhoid 
(Widal); food-poisoning (Gaertner); dysentery 
(Shiga and Flexner); pneumonia, diphtheria 
(Schick); spotted-fever, cholera, syphilis (Was- 
sermann); tuberculosis (Calmette, Von Piquet, 
and Moro) — and vaccines, antitoxins, and anti- 
bacterial sera. The name of Sir Ahnroth Wright 
is prominently associated with this develop- 
ment of immunology, the triumph of typhoid 
inoculation during the Great War serving 
still further to draw attention to his methods. 
These advances, in themselves positive, have 
led to others. Thus the ill-effects which have 
followed the injection of serum (anaphylactic 
shock) have paved the way to a wider knowledge 
of natural protoplasm poisonings to which some 
persons are peculiarly susceptible, e.g. asthma, 
and pointed the way to the cure of the resulting 
morbid conditions. 

Again, the ductless glands of the body, the 
chief * regulators of metabolism ' as they have 
been called, are better understood in their 
chemistry and physiology than formerly, and 
an exte^ve organotherapy is in consequence 


control over disease. Examples arc the use 
of th3rroid extract in myxeedema and cretinism, 
both diseases of thyroid insufficiency or defi- 
ciency; of adrenalin in the treatment of exhaus- 
tion and shock; of pituitrin in midwifery; and, 
still more recently, of insulin, a pancreatic 
extraction, in the treatment of diabetes. 

Under the heading of specifics comes the large 
number of synthetic drugs provided by the 
co-operation of German science, chemical and 
medical, and industry. * Salvarsan ', dihydroxy- 
diamino-arsenobenzene, Ehrlich's six-hundred- 
and-sixth experimental anti-syphilitic drug, is 
but an indication of the possibilities of the 
modem pharmacology in relation to thera- 
peutics. It is to be regretted that there is not 
yet established in this country an institute of 
experimental therapeutics comparable with that 
of Ehrlich in Frankfurt. 

Electricity, X-rays, and radium are at present 
empirical remedies in disease; but as the out- 
come of modem science and research they should 
be mentioned; the physiology and phamiacology 
of anesthetics is a rapidly advancing study; 
psycho-therapy is the application of recent 
additions to our knowledge of himian psychology, 
many of them important, to morbid mental 
and physical states; while in heliotherapy we 
have an example of the curative uses of man's 
natural environment, a complex and powerful 
determinant of his vital courses of which all 
too little is known with accuracy. — Bibuo- 
orapby: Clark, Applied Pharmacology^ Cushny, 
Pharmacology and Therapeutics) Osborne, Prin- 
dples of Therapeutics) Musser and Kelly, Proc- 
tical Treatment 

There'sa, St., Spanish nun, bom at Avila 
in 1515, who took the veil among the Carmelites 
at the age of twenty-four. Being dissatisfied at 
the relaxation of discipline in the order to which 
she belonged, she undertook to restore the 
original severity of the institute. The first 
convent of reformed Carmelite nuns was founded 
at Avila in 1562, and was speedily followed by 
a number of others. She died in 1582, and was 
canonized by Pope Gregory XV in 1621. She 
was the author of several works, all of a de- 
votional nature, among them a very curious 
Ufe of herself. 

Tberezlna, a city of Brazil, capital of the 
State of Piauhi, on the Parnahyba. There is 
a sugar-refinery, and cotton and soap-making 
industries. Pop. 50,000. 

Thermal Conduction, one of the three 
methods by which heat (q.v.) passes from one 
point to another. In an unequally heated body, 
all the points which at a given moment have 
a given temperature V lie on a surface, called 
an isothermal surface. The flusc of heat at a 
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point P, i.e. the quantity of heat which flows 
per unit time across unit area of the isothermal 
surface through P, is equal to the product of 
the temperature gradient at P by a constant 
called the cm^ducHcUy of the material of the 
body; the temperature gradient being the rate 
of fall of temperature per imit length along the 
normal to the isothermal. If the conductivity 
is kt the heat crossing any area dS in time dt 
Is therefore — k(dV ldn)dSdt, where — dV/d» is 
the rate of fall of temperature per unit length 
in the direction perpendicular to dS. In a 
rectangular element of volume with one comer 
at (^* Vi 2 ) and with sides dx, dy, dz, it is easily 
shown (see Potential for the method) that 
the net heat acquired in time dl is ki^V/dx* 
+ d*V jdy* -f d*V jdz*)dxdydzdt. If « is the specific 
heat per unit mass, p the density, and dV the rise 
of temperature of the element dxdydz in time 
eft, the he^it used in raising the temperature is 
s(pdxdtydz)dV, and this is equal to the net 
heat taken in. Hence, dividing by dxdydzdit 
we have 

dV/eft = (ft/sp)(d*V/daf* + d*V/dt/* + (PWldz*). 

This is the equation on which Joseph Fourier 
based his beautiful work, the ThdorU Analytiqne 
de la Chaleur, to the inspiration of which a 
great part of the mathematics of the last hundred 
years is directly due. One of Fourier's solutions 
was applied by Lord Kelvin to the determination 
of the age of the earth from observations of 
underground temperatures. His result was far 
below the period claimed by geologists, but the 
discovery of the perennial radiation of heat by 
radio-active bodies in the earth's substance has 
made Kelvin's analysis obsolete, and given the 
geologists more than their revenge. — Cf. H. S. 
Carslaw, Fourier Seriea and Integrals^ and the 
Theory 0 / Conduction of Heal, 

Thermal Value of Fuels. When fuels are 
purchased, it is the possible production of heat 
which is paid for. It is therefore important that 
the thermal or calorific values should be tested, 
and the purchase decided from the standpoint 
of cheapness of heat production, other factors 
being equal. In actual practice the factors which 
must be considered are the quantities of ash 
produced, and the presence or absence of con- 
stituents injurious to the continued use of the 
plant. For fuel-testing, instruments known as 
calorimeters are available for the combustion of 
known amounts of the fuel and the determination 
of the quantity of heat produced. In those used 
for coal, the friel after powdering is made into 
a pellet, and is ignited by contact with an 
incandescent platinum wire, and burned inside 
a glass vessel supplied with an atmosphere of 
oxygen and surrounded by a measured quantity 
of water. The heat given up in the burning of the 


weighed amount of coal may be measured by 
noting the rise in temperature of the water, 
and allowing for that taken up by the instru- 
ment. It is customary to assess the instrument 
as being equivalent to an additional amount of 
water, known as the water equivalent, in its 
heat-absorbing actions. Certain refinements are 
necessary if accuracy is essential, such as allow- 
ances for radiation. For very accurate work, 
great care is taken in measuring the heating 
actions with highly heat-insulated instruments, 
known as bomb calorimeters. In gas-testing, 
the rate of burning is kept uniform, and the 
heat is used to raise the temperature of water 
flowing at a constant velocity in or around 
tubes in the instrument. Oils may be dealt 
with in either the same way as coal, with the 
use of an absorbent pellet of known calorific 
value, or as a gas, with the oil burner and con- 
tainer suspended to the one arm of a balance 
to facilitate the measurement of the usage. 

In every case there are two calorific values to 
be considered, because the hydrogen in the fuel 
unites with oxygen to form water. If it passes 
away in the form of steam, it will not give up 
its latent heat for useful employment, but if it 
is condensed to the liquid form it will do so. 
In consequence there are the net and the gross 
values to be considered, according to the con- 
ditions of the combustion. 

Chemical analysis, to obtain the proportions 
of the carbon, hydrogen, and oxygen in the fuel, 
may be used as a preliminary to the calculation 
of the calorific value, but allowances must be 
made to cover the heat used in splitting up the 
structure of the fUel and dividing up or decom- 
posing the chemical combinations it contains. 
The subject of heat values is of some interest 
for the general public, for their gas bills are 
now dealt with on the basis of the available 
heat contents of the combustible. 

Thermidor (Gr. thermi, heat; doron, gift), 
the eleventh month of the year in the calendar 
of the first French Republic. In the years 
I-VII it extended from the 10th July to 18th 
Aug., and in the years VIII-XIII from the 
20th July to 10th Aug. 

Thermochemiatry, a branch of physical 
chemistry concerned with the heat changes — 
evolution and absorption — ^which are associated 
with chemical processes* The main general 
principles of the subject are simple deductions 
from the law of the conservation of energy, 
but a good deal of experimental work on the 
thermal accompaniments of chemical action had 
been done before 1850, the date at which the 
consequences of Joule's epoch-making measure- 
ments may be considered to have become ftilly 
recognized* Among early workers the most 
notable were Thomas Andrews (q.v.) and G. H* 
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Hess (1840). To Hess is due the Uno of constant 
heat sums, according to which the total heat 
effect in a given chemical change is the same» 
no matter by what separate steps the final 
change is brought about. This law is still used 
to determine heats of formation (see below), 
when these cannot be found by direct experi- 
ment. Julius Thomsen and M. P. E. Berthelot 
stated a principle of maximum work, which 
asserts that every spontaneous chemical action 
is accompanied by evolution of heat, never by 
absorption. This principle, although applicable 
in the great majority of cases which occur in 
practice, is not universally true; it is indeed 
obviously inconsistent with the well-known fact 
that certain reactions can be reversed by slight 
modification of the conditions. The true cri- 
terion which determines whether a given reac- 
tion will or will not take place spontaneously, 
though also a principle of maximum work, is 
somewhat more recondite than Berthelot*s law; 
it depends on the second law of thermodynamics 
(q.v.). 

When two elementary substances unite so as 
to form a more or less stable compound, the heat 
evolved, which is usually expressed in calories, 
is called the heal of formation. We meet with 
such equations as 

C 20 » COg + 04,800 cals., 

and CO 4-0 = COg + 68,000 cals. 

The first equation means that 12 grammes of 
carbon (the atomic weight of carbon being 12) 
unite with 82 grammes of oxygen to produce 
44 grammes of carbon dioxide, with the evolu- 
tion of 94,800 calories of heat; or, in other 
words, that carbon and oxygen, in uniting to 
form 44 grammes of COg, lose intrinsic energy 
of amount 04,800 calories. By subtraction, we 
find from the two equations the loss of intrinsic 
energy in passing from C 4* 20 to CO 4 O; 
that is to say, the heat of formation of CO is 
04,800 ~ 68,000, or 26,800 calories. Most sub- 
stances have positive heats of formation, and 
these are called exothermic; but some substances, 
called endothermic, give out heat when they are 
decomposed, so that their heats of formation 
are negative. Endothermic substances, among 
which are acetylene, hydriodic acid, nitrous and 
nitric oxides, and nitrogen trichloride, are un- 
stable to a greater or less degree, some of them 
being liable to break up into their elements 
with a violent explosion. 

The heat of conUmstion of an organic substance 
is the amount of heat evolved when the carbon 
and hydrogen of the substance are oxidized 
completely to carbon dioxide and water, under 
defined conditions. From the heat of combus- 
tion of a substance its heat of formation can 
be deduced indirectly. Methane, for example. 


an important constituent of gaseous fuels, burns 
in accordance with the equation 

CHg + 40 = COg + 2HgO -1- 218,800. 

But the heat of formation of COg is 04,800 calo- 
ries, and that of liquid water is 68,800 calories. 
Hence the production of COg + 2HgO should 
be accompanied by the evolution of 04,800 
+ 186,600, or 280,000 calories. The deficit 
280,000 — * 218,800, or 17,100 calories represents 
the heat already used up as the heat of formation 
of CHg from its elements. 

Other sections of thermochemistry deal with 
heat of solution, the heat develop^ when a 
substance combines with water to form a hy- 
drate; and heat of neutralization, the heat given 
out when an acid combines with a base to 
produce a salt. When a powerful monobasic 
acid, such as HNOg or HCl, unites with a strong 
monacid base, like NaHO or KHO, the heat 
developed is in all cases approximately the 
same, viz. about 187,000 calories. 

Thermodynamic Engine, any type of engine 
in which the heat energy contained in the work- 
ing substanee is partly eonverted into meehanical 
energy. Steam, gas, or the other substances 
employed are in popular use, because of the 
convenience of the utilization of the heat they 
contain. The efficiency of an engine is the ratio 
of the heat converted into work to that taken 
into the engine. Only a limited proportion of 
the heat contained in the working substance 
can be utilized, as the operations are governed 
by the two temperatures of heat reception and 
rejection. The limit of possible efficiency is 
given as the ratio of the difference of tempera- 
ture between inlet and exhaust to the absolute 
temperature of inlet. That value can only be 
attained when all the heat is received at the 
high temperature, and all the heat rejected is 
sent away at the low temperature and the cycle 
of operations is reversible. It is attainable in 
Carnot's and certain other cycles, but is not 
obtained from a steam-engine with a separate 
boiler and condenser, or indeed with any prac- 
tical engine. For purposes of comparison, the 
Rankine or Clausius cycle is used as a basis for 
steam-engines. In it the normal compression 
bringing back the working substance to its 
entrance conditions is eliminated, and exhaust 
continued until the end of the stroke. It is a 
cycle of possible practical achievement, and is 
therefore a more suitable standard for an actual 
steam-engine. 

Thermod 3 mamlC 8 , in the original and more 
restricted sense of the word, is a branch of 
physics which deals with the relations between 
heat and mechanical energy, and with the con- 
ditions under which either may be converted 
into the other. The sdence is based on two 



THERMODYNAMICS 


THERMODYNAMICS 


107 


empirical laws, called the firat and second laws 
of thermodynamics, and its main conclusions are 
deduced from these laws by a process of pure 
reasoning, without frirther appeal to experiment. 
Since these laws apply to the relations of heat 
to other forms of energy (e.g. electrical or 
chemical energy) besides mechanical energy, or 
work, the word thermodynamics has in modem 
practice come to be used in an extended sense 
as including the whole body of physical and 
chemical doctrine resting upon either or both 
of the two laws. The first law is simply the 
principle of the conservation of energy (see 
Energy, Physical)^ The second law has been 
stated in various forms. As put by Clausius it 
runs: It is impossible for a self-acting machine 
unaided by any external agency to convey heat 
from one body to another at a higher tem- 
perature. Both laws are of the negative type; 
the first denies the possibility of creating or 
destroying energy, the second the possibility of 
transforming heat into work in a particular way. 
It has been said that the laws deny the possi- 
bility of perpetual motion of the first and of the 
second kinds. 

The science was founded by Sadi Carnot, who, 
in his ^tude sur la puissance motrice de la chaleur, 
was the first to make a positive deduction from 
the negation involved in the second law. Carnot 
introduced the important idea of a cycle, i.e. a 
series of changes in which the initial and final 
states of the body or system considered are 
identical. 

CamoVs Cycle, — Take unit mass of any fluid, 
which may be a liquid in contact with its 
saturated vapour, but which for simplicity we 
shall suppose to be a gas. We are to subject 
this fluid to certain changes of volume, pressure, 
and temperature, so that it may be c^led the 
working substance. The changes are supposed 
to take place so slowly that at any given moment 
the temperature of the body may be regarded 
as the same throughout. In these circumstances 
the state of the body is completely defined if 
we know any two of the three variables, its 
pressure, volume, and temperature. We shall 
suppose that the pressure and volume are the 
two independent variables chosen. Any state 
of the body is then represented by a point on the 
p, V diagram (see figure). Let the body be taken 
through a cycle specified by the path ABCD. 
From A to B the body is supposed to expand 
at constant temperature or isothemudly; from 
B to C no heat is allowed to enter or leave, in 
which case the expansion is said to be adiabatic; 
from C to D the body is compressed at a constant 
temperature, which is lower than the original 
temperature; and from D to A the body is 
compressed adiabatically. The series of changes 
thus defined constitutes the Carnot cycle. The 


final state of the body is exactly what it was 
originally; what has happened is that a certain 
quantity of heat has been taken in at the 
higher temperature T^, another quantity of heat 
Qt has been given out at the lower temperature 
Tg, and a certain amount of external work has 
been done, represented, as can easily be proved, 
by the area ABCD. By the first law, the quantity 
of heat Qx -* Qg which has gone out of existence 
is mechanically equivalent to the work done by 
the working substance. 

A very notable feature of Carnot's cycle Is 
that it is a reversible one. The whole process 
could be carried out backwards, the working 
substance l)eing at any particular stage in the 
same state as at the corresponding stage in the 
original process. This reversibility is essentially 
due to the fact that at every point of the cycle 
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the body is in a state of equilibrium, that is, 
a state in which it would remain permanently, 
did we not start a change, by just increasing 
the pressure for instance, or just lowering the 
temperature. Carnot's great contribution to 
thermodynamical theory was his proof that no 
engine working between a given upper and lower 
temperature can be more efficient (that is to say, 
can produce more work for a given intake of heat) 
than a reversible engine working between the 
same temperatures, and hence that the effi- 
ciencies of all reversible engines working between 
stated limits are the same. Carnot proved tlds 
by showing that if it were not so, we could 
imagine a combined arrangement in which the 
given reversible engine would be driven back- 
wards by the other, so that in every cycle a 
certain net amount of heat would be taken in 
at the lower temperature, and rejected at the 
upper, without any energy being supplied fr*om 
outside. This conclusion is directly contrary to 
the second law. Hence, in all reversible en^es 
working on the Carnot cycle between given 
temperatures, whatever the working substance 
and the desi^ may be, the ratio of the work 
done to the beat taken in is the same. But 


THERMODYNAMICS 


108 


THERMODYNAMICS 


•inoe the work done is equivalent to the differ- 
ence between the heat taken in and the heat 
rejected, it follows that the ratio of heat taken 
in to heat given out depends only on the two 
temperatures. Further, it can be shown that 
this ratio has the form of the ratio of a function 
of the one temperature to the same fdnetion of 
the other. To prove this, consider the part of 
the figure between the isothermals U* and 
the adiabatics MHG, LKN. Let the quantities 
of heat taken in along ML, HK, GN be Q^, 
Qi» Qt respectively. Then, as has just been 
shown, Qi/Qs depends only on the temperatures 
tit t^; and Qt/Qs only on division, it 

follows that Qi/Qi is the ratio of a function of 
h* ft to a function of f|, fa; and fg must divide 
out, since Qi/Qa is independent of hence 
Qi/Qs is the ratio of a function of alone, to 
a function of fg alone. 

This very important result led Lord Kelvin 
to the definition of an absolute temperature scale. 
It is to be observed that although wc are able 
to give exact definitions of many special tem- 
peratures, such as the temperature at which 
pure water boils at a stated pressure, there is 
nevertheless an element of arbitrariness about 
the numbers which we shall attach to these 
temperatures. It so happens (see Heat; Ther- 
mometer) that the laws of expansion of liquids 
and gases under increase of temperature, at 
constant pressure, or, more generally, the laws 
connecting the pressure, volume, and tempera- 
ture of a given mass of gas, are approximately 
so simple and uniform that liquid and gas 
thermometers of many different types give 
closely accordant results. On Kelvin’s scale, 
however, the results are absolutely identical, 
no matter what the working substance may be. 
His definition is that the numerical values of 
temperatures are to be so assigned that, in the 
notation used at the end of the preceding para- 
graph, Qi/Qa == Ti/Tg. To make this definition 
perfectly precise, it is added that the difference 
of the numbers representing the ordinary fixed 
points of the mercury thermometer is to be 
100 . Kelvin showed, partly by mathematical 
analysis and partly by experiments carried out 
in conjunction with Joule, that the absolute 
scale differs very little from the scale of the 
constant-volume hydrogen thermometer. Ex- 
periments on actual substances show, indirectly, 
that when T^ and Tg are the boiling- and freezing- 
points of water, then Qi/Qg has the value 
878*1/278'!. These numbers differ by 100, so 
that the freezing-point of water on the absolute 
(centigrade) scale is 278*1; or, if we change 
the origin to the freezing-point of water without 
changing the numbers for intervals of tempera- 
ture, then the absolute zero is —278*1** C. 
Since (Qj - Qgl/Q^ = (T^ - T,)/T„ and 


— Qi = W, the work done by the reversible 
engine, it follows that the efficiency of the 
engine is (Tg — If T, «= 0 , this fraction 

is 1 , so that all the heat taken in from the 
source is converted into work, if the condenser 
is at absolute zero. 

The existence of the ftmetion of the state of 
the body called the entropy (see Entropy; Steam- 
engines) can now be proved. Let a body, the 
states of which are represented in a p, v diagram, 
intersected by isothermal and adiabatic lines 
(see figure) pass reversibly from the state D to 
the state B along any path made up of parts 
of isothcrmals and adiabatics, e.g. the path 
DEFGHKLB. Let the quantities of heat taken 
in along the isothermal intervals DE, FG, IlK, 
and LB be 94 , q^ respectively, the cor- 

responding absolute temperatures being to to to 
ti. Then wc can determine the heat taken in 
if the body is made to pass from the state D 
to the state B along the path DXYCB. For 
heat along EX /heat along FG ^ t^/tg so that 
heat along EX = q^tjt^. Similarly along XY 
and YC, the heat taken in is 91 ^ 4 /fg and qitjt^ 
Let us now take D to be a standard state, and 
define the entropy at B as the fraction (heat 
taken in along DC) jt^f a perfectly definite quan- 
tity when the states D and B are given. Then 
what we have proved is that the entropy of 
B «: qjt^ + gg/fg -f qjtt + gjfi. Similarly, 
entropy at F = q^jt^ so that entropy at B 

— entropy at F « g^/fg + q^ft^ -f qjto In 
words, if a body pass from one state to another 
by a path made up of parts of isothermals and 
adiabatics, then the increase of its entropy is 
the sum of the fractions (heat taken in) /(absolute 
temperature), taken for all the isothermals. 

It is easy to deduce a corresponding result for 
the case when the passage from one state to 
another (say F to B) is effected by any reversible 
path whatever. In this case, entropy at B 

— entropy at F j dqlt, the integral being 

taken along the given reversible path, where 
q is the net quantity of heat taken in from the 
initial point F up to the point where the tem- 
perature is t\ and dq is the differential of g. 
The existence of a function of state, the entropy 
9, with the property ^9 ^ dqjtt is for a single 
body the exact equivalent of the second law; 
just as the existence of the energy E is equi- 
valent to the first law. All the properties of a 
single body which can be proved by thermo- 
dynamics are deducible by pure mathematics 
ttom the existence of the energy and the entropy. 

Closely related to entropy are the ideas of 
availability and dissipation of energy. A quantity 
of heat g has the energy value g, whatever may 
be the absolute temperature t of the body from 
which this heat is taken. But only a fraction of 
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this value q is available for conversion into 
work, or mechanical energy. In fact, if is the 
temperature of the coldest body which can be 
used as condenser, then qt„lt units of heat are 
given out at fg, and are of no further use for 
the production of work; they are said to have 
been disBipated, The remainder, viz. (1 — fg/O? 
units, is the quantity originally available. In 
the ordinary processes of nature, frictional 
effects, and the exchanges of energy between 
the parts of a system which is not in equilibrium, 
are powerful agents continually at work in the 
dissipation of energy. These latter effects in- 
crease the entropy of a system — if we define 
this to be the sum of the entropies of its parts — 
without altering the energy. When, for example, 
q units of heat pass by radiation from a body at 
temperature t to another body at fg, the entropy 
of the first body diminishes by qjt, while that of 
the second increases by 9 /fg; and, since fg is less 
than f, the total entropy is increased. 

The tendency for the entropy of an isolated 
system to increase led Boltzmann to speculate 
on the relationship between the entropy and the 
probability of a given state of the system. With- 
out attempting any precise definition, we may 
see in a general way that there is some sort of 
connection between the two, since both tend to 
a maximum as the system tends to its final 
state of stable equilibrium; and since entropies 
are additive, and probabilities are combined by 
multiplication, the entropy may be expected to 
be proportional to the logarithm of the proba- 
bility. 

The earliest applications of thermodynamics 
had reference to the more purely physical pro- 
perties of bodies, and to the theory of heat 
engines. Important applications were after- 
wards made by Helmholtz, Willard-Gibbs, and 
others to physical chemistry. Helmholtz intro- 
duced the idea of free energy, which is found more 
convenient by the chemist than that of entropy. 
When a physico-chemical system passes from 
one state of equilibrium to another, a certain 
amount of energy is either disengaged or has 
to be supplied, the amount varying with the 
circumstances under which the change takes 
place. If the change is made reversibly, then 
the mechanical energy obtainable from the 
change has its greatest possible value, this 
being a consequence of the second law. This 
maximum amount of disengaged mechanical 
energy is what Helmholtz calls the free energy 
of the given reaction or change. Thermo- 
dynamic^ methods occupy a prominent place 
in modem discussions of such subjects as the 
equilibrium of homogeneous systems and the 
theory of valency. 

Bzbuoobaphy: W. Inchley, Theory of Heat 
Engines; Sir J. A. Ewing, Thermodynamics for 


Engineers; J. R. Partington, Teat-book of 
Thermodynamics: with special reference to Chem- 
istry; W. C. M*C. Lewis, A System of Physical 
Chemistry, vol. ii; W. H. Macaulay, Laws of 
Thermodynamics; F. F. P. Bisacre, Applied 
Calculus; Modem Mechanical Engineering, vol, iv 
(The Gresham Publishing Company). 

Thermoelectricity, that branch of electricity 
which deals with currents produced by heat from 
two dissimilar metals. Seebeck discovered (1821 ) 
that when one junction of two metals, such as 
copper and iron, is heated while the other junc- 
tion is kept cool, an electric current flows round 
the circuit, passing from copper to iron through 
the hot junction. The current increases with the 
difference of temperature of the junctions. If 
the junction is made colder than the rest of the 
circuit, the current will flow in the opposite 
direction. Metals may be arranged in such 
order that each is thermoelectrically positive to 
the following metal. If one of the metals is lead, 
the electromotive force of the pair per degree C. 
is called the thermoelectric power of the second 
metal. This is a small numl^r, which is usually 
expressed in microvolts per degree C. Thus 
bismuth has a thermoelectric power of about 
98, and antimony of about —24; if the junction 
bismuth-antimony is used, its power is 98 -f- 24, 
or about 117 microvolts per degree C. 

Thermoelectric Inversion, — Gumming discovered 
that the thermoelectric property of a pair of 
metals may be inverted at high temperatures. 
To illustrate this, let one junction of a copper- 
iron pair be steadily raised in temperature 
while the other is kept at 0 ® C. The E.M.F. of 
the pair will increase to a maximum at 275% 
and will become zero at 550® C. If the junction 
is raised above 550°, the E.M.F. and current 
will be reversed or inverted. In general, there 
is no current if the average temperature of the 
two copper-iron junctions is 275® C. This is 
called the neutral temperature of the couple; 
that of zinc-iron is about 200 ® C. 

Thermoelectric Diagram, — If the thermoelectric 
powers of different metals are plotted against the 
temperatures, a thermoelectric diagram is ob- 
tained which gives the neutral temperature of 
any pair; the E.M.F.*s for different ranges of 
temperature are represented by areas on the 
diagram. 

Peltier Effect, — Peltier found (1884) that when 
a current from a battery is passed through a 
junction of two unlike metals, the junction is 
heated or cooled according to the direction of 
the current. Thus, when the current flows 
from bismuth to antimony, the junction is cooled 
and heat is absorbed. The quantity of heat 
energy, expressed in eigs, which is absorbed 
when one coulomb flows through the junction 
is called the Peltier coefficient (P), and the 
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total enerfl^y absorbed by i amperes in t seconds 
is ergs. 

Thomson Effect — ^Thomson discovered (1846) 
that when a current flows along a wire he>ated 
at one place, say, by a flame, there is absorption 
of heat on the one side and liberation of heat 
on the other side, the effect being as if the 
current carried heat with it. 

E,M,F. of a Thermocouple. — ^Let the two June* 
tions of a couple with thermoelectric power p at 
0^* and neutral temperature be at temperatures 
T® and f°. Then the relation between the E.M.F. 
E and the temperatures has been shown by Tait 
to be E « p(T - t){l - i(T + 0/N}. With 
some pairs the simpler formula log E 
A log(T — 0 + B has been found to hold; 
A and B are constants to be determined for 
the given pair of metals. 

Thermopile. — ^By placing a number of pairs in 
series, with one set of junctions exposed to heat 
and the other set kept cool, the E.M.F. at 
disposal may be greatly increased. Such an 
arrangement is called a thermopile; it was 
invented by Nobili, and was employed in con- 
junction with a galvanometer by Mellon! as a 
detector and measurer of radiant heat. Thermo- 
electric batteries were once used for the direct 
conversion of heat into electric energy. The 
most successful of these was Clamond*s; the 
elements were tin and an alloy containing two 
parts of antimony and one of zinc. The heating 
was done by coal-gas, and a battery of sixty 
pairs gave an E.M.F. of 8 volts, with an internal 
resistance of ohms. The gas consumption 
was 8 cubic feet per hour. The thermoj unction 
has been employed by Boys in the radiomicro- 
meter as a delicate detector of radiant heat, by 
Rubens in the linear thermopile for examination 
of heat spectra, and by Duddell in the thermo- 
galvanometer for measuring small oscillatory 
currents such as are used in telephony. The 
most important practical use of the thermo- 
couple is its application to the measurement 
of temperature (see Pyrometer). 

Thermometer, an instrument for measuring 
temperature. Methods of measuring tempera- 
ture are based on the different effects of heat. 
In one method, use is made of the expansion of 
a liquid within a glass vessel; in another, the 
expansion of a gas is employed; in a third, the 
gas is kept at constant volume, and the change 
of temperature is found from the change of 
pressure of the gas; in a fourth method, advan- 
tage is taken of the change of electrical resistance 
of a metal with change of temperature, or of the 
thermoelectric properties of metals; and in a 
fifth, the temperature is measured by means of 
the radiation emitted by the hot body. Of 
these methods the first, exemplified by the 
mercury thermometer, is the most convenient 


and compact for ordinary uses; the second and 
third give us, in the gas thermometers, our 
standard methods of measuring temperature; 
whilst the fourth and fifth methods, typified 
by the platinum resistance thermometer, the 
ihennoelectric couple and the radiation py- 
rometer, constitute the only means of measuring 
very high temperatures (see Pyrometer). 

Mercury Thermometer. — ^To make a mercury 
thermometer, a glass bulb is welded to a capillary 
glass tube of uniform bore. The bulb is then 
heated, and on dipping the end of the tube 
under mercury, the cooling of the tube causes 
a little mercury to be drawn into the bulb. 
On boiling this mercury, all the air is driven out, 
and on again dipping the end of the tube under 
mercury, the metal fills the bulb and stem. 
Some mercury is then driven off, and the tube 
is sealed. On placing the thermometer in melt- 
ing ice, and afterwards in the steam of water 
boiling at 76 cm. pressure, the temperatures 
0® C. and 100® C., or 82® F. and 212® F., are 
marked, and the stem between the marks is 
then divided into 100 equal parts in the case 
of the centigrade thermometer, or into 180 
equal parts for the Fahrenheit scale. A Reaumur 
thermometer is similarly dealt with, and the 
interval between the fixed points divided into 
80 equal parts. By comparing these scales, we 
may find that the temperature F. corresponding 
to a given temperature C. or R. is given by 
F — 82 9C/5 = 9R/4, an equation which 

enables us to convert from one scale to either 
of the others. The mercury thermometer has 
a fairly wide range; the boiling-point of mercury 
is about 857® C., but by using hard glass, and 
filling the space above the mercury with nitrogen 
or carbon dioxide at about 20 atmospheres pres- 
sure, the range of the thermometer has been 
extended to 550® C. Fused silica is now used 
in making high - temperature mercury thermo- 
meters. Since mercury freezes at —89® C., and 
atmospheric temperatures of —80® C. have 
been recorded, other liquids are used for low- 
temperature measurement. 

Alcohol 2'hermometer. — ^Alcohol has a low 
freezing-point (—112® C.) and a coefficient of 
expansion about six times that of mercury, 
and it is used in certain forms of thermometer 
for measuring low temperatures. Pentane has 
been employed in thermometers reading to 
—190® C. 

Maximum and Minimum Thermometers.’^ 
These are instruments for registering the highest 
and lowest temperatures which occur during the 
day and night. In one form, that of Six, the 
tube contains alcohol separated into two por- 
tions by a column of mercury which occupies 
a bend in the tube. At one end of the tube the 
alcohol occupies a large bulb, and at the other 
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end a smaller bulb is incompletely filled with 
the alcohoL Two small iron wires rest on the 
mercury surfaces. With rise of temperatuie, 
expansion takes place towards the smaller bulb, 
and one index is pushed up the tube by the 
mercury. If cooling takes place, the index is 
left behind, and its lower end records the highest 
temperature reached; it may be replaced by 
using a small horse-shoe magnet. The minimum 
temperature is recorded in a similar manner by 
the displacement of the other index. In Negretti 
and Zambra*s maximum thermometer there is 
a constriction of the bore above the bulb, and 
after expansion has taken place, the column of 
mercury is left behind, and the maximum 
temperature is read from the top of the 
column. 

Clinicdl Thermometer, — small Fahrenheit 
thermometer with a range from 95° to 110° is 
used by medical practitioners and others to 
find the temperature of the human body. It 
is a maximum thermometer on the same prin- 
ciple as the previous one. 

Qas Thermometers, — ^As the result of experi- 
ments designed to test the suitability of various 
substances for thermometric purposes, Dulong 
and Petit concluded that the change of volume 
of the permanent gases was proportional to the 
heat absorbed, but that this was not the case 
with solids and liquids. In addition, gases have 
a high coefficient of expansion and low thermal 
capacity, and they maintain the same physical 
properties through a wide range of temperature. 
For these reasons hydrogen is chosen as the 
standard thermometric substance, and changes 
of temperature are defined as being proportional 
to the corresponding changes of pressure which 
take place in a mass of hydrogen kept at con- 
stant volume. 

ConstanUvolume Qas Thermometer, — The bulb 
B (see figure) is filled with dry gas and immersed 
in melting ice, the mercury being adjusted to 
a mark M by means of the reservoir R. The 
level of the mercury L in the open manometer 
tube is noted, as also the barometric height H. 
The bulb is then immersed in steam from water 
boiling at normal pressure; the mercury is 
again adjusted to the mark M, and the new 
level L' of the mercury is noted. The height LL' 
gives the change of pressure for 100° €., and 
the degree is defined as that change of tem- 
perature which causes 1 /100th of the change of 
pressure which results when the gas is heated at 
constant volume from the melting-point of ice 
to the boiling-point of water. The height 
H -f LN is proportional to P©, the pressure of 
the gas at 0° C., and H -f L'N to P,oo» the pres- 
sure at 100° C., and any temperature t for which 
the observed pressure is P„ is found from 
r/100 (P, - Po)/(Pioo ~ Po). or from P, - 


Po(l + af), where a is 1/278*0 for hydrogen, air, 
and nitrogen. 

Constant-pressure Gas Thermometer, — If the 
gas is kept at constant pressure, changes of 
temperature may be determined from the 
changes of volume of the gas by using the 
corresponding law of expansion: Vg Vo(l -f at), 
A simple form of air thermometer may be con- 
structed by enclosing air in a long uniform tube, 
closed at one end, by means of a globule of 
mercury. An air thermometer of this kind was 
used by Galileo. A more complicated form is 
in use for standard purposes. 

The gas thermometer is not adapted for 
ordinary use; besides, at very low temperatures 



Constant-volume Gas Thermonwter 


difficulties appear, as the gases then approach 
their critical temperatures and deviate from 
Boyle's law. For such cases, the electrical 
methods of measuring temperatures are superior. 
At high temperatures the bulb gives trouble; 
bulbs made of hard glass may be used up to 
500° C.; porcelain bulbs are unsatisfactory 
beyond 1100° C., and platinum or platinum- 
iridium bulbs filled with nitrogen are used 
instead, since hydrogen passes through the 
metal at high temperatures. 

Thenxionatrite. See Trona, 

Tbermop'yle, a narrow defile in Northern 
Greece, leading from Thessaly southward, be- 
tween Mount Oeta and the sea (the Maliac 
Gulf, now the Gulf of Lamia), 25 miles north 
of Delphi, celebrated for its defence by 800 
Spartans, together with allies, under Leonidas, 
a^nst the Persian host under Xerxes, in 
480 B.c. 

Thermostat, a contrivance for keeping an 
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enclosure at a constant temperature. Many 
different designs are in use, the simplest and 
commonest depending on the expansion of a 
liquid or gas with rise of temperature. In one 
arrangement, when the temperature reaches 
a certain point, the liquid (c.g. toluene) closes 
an orifice by which the gas supply must enter. 
When the temperature falls again, the liquid 
recedes and the flow of gas recommences. A 
by-pass prevents the gas from ever being com- 
pletely extinguished. 

Theromorpha, or Anomodontia, an im- 
portant order of extinct reptiles, characteristic 
of Permian and Triassic times. In the wide 
range of their types of teeth, and in some 
features of the skeleton, they foreshadow the 
structure of the mammals. The small form 
Tritylodon from the Trias of Southern Africa, 
with multituberculate molar teeth, was at first 
described by Owen as a mammal. 

Theseus (the'sfis), a mythical king of Athens 
and famous national hero of antiquity. He was 
the unacknowledged son of ^geus by ^thra, 
the daughter of Pittheus of Troezen, in Pelopon- 
nesus. Brought up by his mother, he came 
afterwards to Athens, where he was acknow- 
ledged by his father as son and successor. Many 
notable deeds are related of him, as the slaying 
of the Minotaur and the freeing of Athens from 
the tribute of seven youths and seven maidens 
annually sent to Crete to be devoured by that 
monster. As King of Athens he is reputed to 
have governed with mildness, instituted new 
laws, and made the government more democratic. 
— Cf. J. E. Harrison, Mythology and Monuments 
of Ancient Athens, 

Thespis, a native of a village near Athens, 
who lived in the sixth century b.c., reputed to 
be the inventor of tragedy and of the masks 
which the Greek actors always wore in perform- 
ing. His first representation took place about 
585 B.c. 

Thessalonians, The Epistles to the. Thes- 
salonica, the modern Salonika, had been evan- 
gelized by St. Paul and two colleagues during 
his first mission to Europe. The work at 
Thessalonica had been short and successful, but 
stormy. Jewish opposition drove Paul reluc- 
tantly away. He desired to keep in touch with 
the local Church in its inexperience and diffi- 
culties, and therefore wrote from Corinth the 
* First Epistle *. Timotheus, who had been able 
to remain longer at Thessalonica, had brought 
him news of the Church, which was being not 
only persecuted but exposed to insidious slanders 
against Paul's character. He writes (a) to 
hearten the local Christians in view of their 
troubles, and (b) to repudiate the insinuations 
'.^Igslnst himself; A third (c) object is to calm 
jilieir minds aboiil death. Some of their number 


had died, in the interval, and Paul explains that 
this does not exclude them from their share in 
the glory of the Second Advent. He also warns 
the survivors against restlessness and excite- 
ment, caused by their very hope in the near 
approach of the Second Advent. The first two 
topics arc interwoven in i, 2 to iii, 18. The 
third is inserted (iv, 18 to v, 11) in a general 
instruction upon the moral responsibilities of 
Christians (iv, 1 to v, 28). 

Shortly afterwards the apostle found himself 
obliged to send a second epistle to correct some 
further misapprehensions about the Second 
Advent. The Thessalonian Church was not 
disturbed by any doctrinal controversies over 
the Law. The danger lay in an unregulated 
hope of the Second Advent, which was producing 
a morbid condition in many of the members. 
The main object of the ‘ Second Epistle * is to 
warn the Church that the Second Advent cannot 
take place until a certain lawless force breaks 
loose; then matters will come to a head, in the 
providence of God. But till then the Church is 
to attend to its duties quietly. The problem of 
the * Second Epistle ' lies in the statement 
(ii, 8-12) about this lawless force, and the 
restraint at present holding it in. Probably 
the apostle anticipates a false Messianic move- 
ment within Judaism, which will challenge 
Jesus Christ, and the *■ restraining ’ power is 
the Roman Empire; so long as that Empire 
lasts, with its protection of Christians against 
Jewish malevolence, the supernatural apostasy 
could not make headway, but, once it is removed, 
the final clash will come. The apostle therefore 
anticipates darkness before the dawn. But he is 
sure of the final victory of Christ, and bids the 
local Christians be patient and steadfast mean- 
while. 

Both epistles are written in the name of Paul, 
Silvanus, and Timotheus — ^the three original 
founders of the Thessalonian Church (Acts, 
xvii, 1-9, 15; xviii, 5) — but Paul is the real 
author. Suspicions of the authenticity of the 
‘ Second Epistle * were once current, but are 
now almost entirely abandoned. The only 
literary problem is whether the second was 
not written before the first; but the internal 
evidence is against this. The similarities and 
differences between the two epistles may be 
fairly explained on the hypothesis that Paul 
wrote them in their present order, in rapid 
succession, as practical religious problems 
emerged in the local Church. 

If not the earliest, they are among the earliest 
extant epistles of apostle. The only one 
which may have been written earlier is GalaHans. 

Bibuoorafhy: The best recent editions in 
English are those of Professor G. G. Findlay 
{Cambridge Bible, 1891), Professor G. Milligan 
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(1908)» and Professor J. E. Frame {Intemational 
Critical Commentary, 1012). The epistles are 
discussed in biographies of St. Paul, and good 
notes are provided by B. Jowett in his SU 
PauTa EpiaUea to the ThessaUmians, &c. (1804, 
third edition); and Bishop Lightfoot in Notes 
on Epistles of St, Paul, (1805) 

Thea'aaly, a north-eastern division of Greece, 
mainly consisting of a rich plain enclosed be- 
tween mountains and belonging almost entirely 
to the basin of the Peneus or Peneios (Salambria), 
which traverses it from west to east, and falls 
into the ^gean through the vale of Tempe. 
Thessaly and Macedonia lead Greece in cereal 
production. Minerals, especially chrome ore, 
are exported by Volo (q.v.), the chief port. 
Live-stock is raised. Larissa and Trikkala 
(where lignite is found) are other important 
towns. 

Thessaly was conquered (852 b.c.) by Philip 
of Macedon. Macedonia was annexed to and was 
finally incorporated with the Roman Empire. 
After the fall of the Byzantine Empire it came 
into the hands of the Turks, but the greater 
portion of it was incorporated (1881) with the 
Kingdom of Greece. 

Thetfordi a municipal borough of Norfolk, 
England, on the Ouse. The manufacture of 
agricultural implements, brewing, and tanning 
are the chief employments. Pop. (town), 4700; 
(rural district), 0860. 

Thetford, an industrial town of Quebec, 
Canada, in Megantic county; served by the 
Quebec Central Railway. It has asbestos- 
mines (near by), foundries, and many other 
industries. Pop. 8000. 

Thetis, a Greek divinity, a daughter of 
Nereus and Doris, therefore one of the Nereids. 
By Peleus, to whom she was married, she 
became the mother of Achilles. Her nuptials 
with Peleus were celebrated on Mount Pelion, 
and were honoured by the presence of all the 
gods except Eris or Discord, who was not 
invited, and who, to avenge the slight, threw 
in among them the apple of discord. She is 
represented in Homer as living with her father 
in the depths of the sea. 

Thian-shan (te'an-), or Celestial Moun- 
tains, a range of Central Asia, extending from 
the Pamir Plateau into the Desert of Gobi. Its 
length is estimated at 1500 miles, and many of 
its summits rise to 16,000 or 17,000 feet, far 
beyond the limits of perpetual snow. 

Thielti a town and railway junction of 
Belgium, in the province of West Flanders. 
Manufactures include linens, cottons, woollens, 
lace, and liquor. Pop. 11,605. 

Thiepval, a village of France, in the depart- 
ment of Somme. It was entirely destroyed 
during the European War. A stone tower 
VOL. XI. 


(a replica of the celebrated Helen’s Tower, 
Clandeboye, County Down, the subject of 
poems by Tennyson and Browning) commem- 
orates the attack of the 80th (Ulster Division) 
on 1st July, 1016. See European War, 

Thierry (ti-er-ri), Jacques Nicolas Augustin, 
French historian, bom 1795, died 1856. He was 
for some time secretary to Saint-Simon, whose 
socialistic views he embraced, but he did not 
fail to perceive the theoretical vagaries of his 
master, fri>m whom he separated in 1817. His 
great work Ilistoire de la conquite de VAngleterre 
par les Normands, published in 1825, attained 
great success both in France and in England, 
and although he became blind (1820), his Lettres 
sur Vhistoire de France appeared in 1827. In 
1884 he published Dia ans d* Andes historiques, a 
series of admirable essays, and about the same 
time he was summoned to Paris by Guizot, then 
Minister of Public Instruction, and entrusted 
with the editing of the Recueil dea monuments 
inidiis de Vhistoire du tiers Aat, for the collection 
of documents relative to the history of France. 
In 1840 he published Ricits dea Temps miro~ 
vingiena, 

Thiers (ti-flr), Louis Adolphe, French states- 
man and historian, born at Marseilles 1707, 
died 1877. He studied law, and at the age of 
twenty-two was admitted advocate. lie soon 
relinquished law, however, for literature and 
politics (1821). Going to Paris, he began to 
write for the ConstituHonnel and other journals, 
and during the years 1828 to 1880 made a great 
reputation as a political writer. He was at the 
same time engaged on his Histoire de la Revolution 
frangaise. Taking part with Armand Carrel and 
Mignet in the foundation of the National (1880), 
he subsequently assisted in editing it, strongly 
advocating constitutional liberty in its columns. 
During the July Revolution of 1880 the office 
of the National was the head-quarters of the 
revolutionary party, and in the government of 
Louis Philippe Thiers held several offices, till in 
1840 he found himself at the head of the ministry 
for a few months, and then retired into private 
life. After the Revolution of 1848 he was elected 
Deputy to the Assembly, and voted for the 
presidency of Louis Napoleon, but was ever 
after one of his fiercest opponents; and at the 
Coup dRtat (2nd Dec., 1851) he was arrested 
and banished. Returning to France in the 
following year, he remained in comparative 
retirement till 1868, when he was elected one 
of the Deputies for Paris. During the terrible 
crisis of 1870-1 he came to the frt)nt as the one 
supreme man in France. After the fall of Paris 
he was returned to the National Assembly, and 
on 17th Feb., 1871, he was declared chief of 
the executive power. The first duty imposed 
upon him as such was to assist in drawing up 
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the treaty of peace, whereby France lost Alsace 
and Lorraine and agreed to pay an enormous 
indemnity; his second was to suppress the 
Communist insurrection, which broke out within 
three weeks of the signing of the treaty. This 
done, his next task was to free the soil as quickly 
as possible from the invaders by the pa 3 mient of 
the ransom, which also was effected in an in- 
credibly short space of time. The Assembly in 
Aug., 1871, prolonged his tenure of office and 
changed his title to that of President. In Nov., 
1872, Thiers declared himself in favour of the 
republic os a .definitive form of government for 
France, and thus to some extent brought about 
the crisis which resulted in his being deprived 
of the presidency. He accepted his deposition 
with dignity, and went quietly into retirement. 
His chief works are Histoire de la Revolution 
frangaiae (6 vols., 1823-7) and Hiatoire du 
ConaukU et de V Empire (20 vols., 1845-62). — 
Biblioqbafhy: Francois Le Goff, The Life of 
Louia Adolphe Thiera; J. F. Simon, Adolphe 
Thiera; P. de R4musat, Thiera, 

Thiers (ti-ftr), a town of France, in the 
department of Puy-de-Ddme, on a hill washed 
by the Durolle; served by the Lyons Railway. 
It has manufactures of cutlery and ironmongery, 
paper, candles, leather, &c., water being the 
source of power. Pop. 17,437. 

Thlo-alcohols, Thlo-ethers, a group of 
sulphur compounds analogous to the mono- 
hydric alcohols and to the ethers. Mercaptan^ 
CgHf*HS, which corresponds to ethyl alcohol, 
CsHs'HO, behaves as a weak acid and forms 
salts called mefcapiidea^ especially mercury 
compounds, whence its name corpus mercurio 
aptum. The thio-ethers or alkyl sulphides, e.g. 
ethyl sulphide, (CaH 5 )gS, are liquids of an 
unpleasant, piercing, leek-like odour. 

Thionville (ti-oQ-vel; Ger. Diedenhqfen), a 
town and railway junction of France, in the 
department of Moselle (q.v.), on the Moselle, 
Taken by the Prussians on 25th Nov«, 1870, it 
remained in their hands until 1918. Pop. 12,000. 

Thirlmere, a lake of Cumberland, England, 
the main reservoir of the water-supply of Man- 
chester. 

Thirl wall, Connop, English bishop and his- 
torian, born 1707, died 1875. Educated at the 
Charterhouse and at Trinity College, Cambridge, 
he passed from a brilliant university career to 
the law, but entered the Church and was ordained 
in 1828. His first important work was a trans- 
lation of Schleierma^er's Gospel of St, Luke 
(1825), which was followed by a History of 
Greece, the first edition appearing in Lardner's 
Cabinet Cyclopedia, between 1835 and 1840. 
Before the appearance of Grote^s history it 
was withool « rival in the English language. 
In 1840 llMwall was presented by Lord Mel- 


bourne to the see of St. David's, which he held 
till within little more than a year of his death. 
In conjunction with Archdeacon Hare, Thirlwall 
published a translation of the second version of 
the first two volumes of Niebuhr's Roman 
History, He was a member of the committlee 
for the revision of the Old Testament. 

Thirak, a market town of England, in the 
North Riding of Yorkshire. It consists of old 
and new towns, separated by the Codbeck. 
Manufactures include agricultural implements, 
fiour, and leather. Pop. 8000. 

Thirty Years* War. The Thirty Years* War 
(1618-48) originated in the questions which 
were left unsettled at the time of the Reforma- 
tion in Germany, but its duration was prolonged 
by French intervention, and its later stages 
were an episode in the conflict between France 
and the Habsburgs. The agreement made at 
Augsburg (1555) between the Catholics and the 
Lutherans in Germany was based upon the 
right of the ruler of a state to determine its 
religious complexion {cujua regio, ejus religio); 
it necessarily made no provision for the later 
Protestant development inspired by the creed 
of Calvin; and it left uncertain many questions 
connected with Church property, and especially 
with the possessions of secularized bishoprics. 
There were several occasions before 1618 when 
a^ religious war seemed to be imminent, and the 
rival parties were grouped into the Calvinist 
Union (1608) and the Catholic League (1609). 
The final crisis came with the accession to the 
Habsburg dominions (including Bohemia) of a 
ruler, Ferdinand of Styria, who was a bigoted 
Catholic and unlikely to continue the toleration 
which the Bohemian Protestants had secured 
from his predecessor, the Emperor Rudolf II, 
The Estates of Bohemia recognized Ferdinand 
as heir to the crown in 1617, but the Protestants 
rebelled, and (28rd May, 1618) threw the two 
regents of the kingdom out of a window in the 
palace at Prague. They appealed to the natural 
leader of the German Calvinists, Frederick V, 
Elector-Palatine, a son-in-law of James I of 
England, who, without the consent of James, 
promised to accept the Bohemian throne. The 
death of the old Emperor Matthias, in March, 
1619, was followed by the election of Ferdinand 
as emperor in August, and in the same month 
the Bohemian Estates elected Frederick as King 
of Bohemia. A year later the Bohemians were 
defeated in the battle of the White Mountain 
(8th Nov,, 1620). Frederick fled, and the 
Bohemian rebellion was suppressed. The con- 
flict might have ended with this incident, 
but the emperor declared that Frederick had 
forfeited his own territory of the Palatinate, 
and conferred it upon his ally, Maximilian of 
Bavaria. This was a challenge to the whole of 
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German Protestantism, besides offending Spain 
and England, and from the Bohemian revolu- 
tion developed a European war. Other German 
princes came to Frederick's help, James I gave 
him some assistance, which was increased by 
Charles I in 1625, and Christian IV of Denmark, 
who was interested in two secularized German 
bishoprics, became the leader of the Protestant 
cause. The first great Protestant effort was 
defeated by two great imperialist generals, Tilly 
and Wallenstein, and in 1620 Christian was 
forced to make terms for himself (Treaty of 
Lfibeck). But the emperor used his victory to 
demand, by the Edict of Restitution, the restora- 
tion of all ecclesiastical lands secularized since 
1555, and this proposed economic revolution 
alienated the Lutherans and destroyed general 
confidence in the Constitution of the empire. 
A fresh intervention followed. Gustavus Adol- 
phus of Sweden invaded Germany in 1630 as 
the champion of European Protestantism, and 
also with the aim of establishing Swedish supre- 
macy on the coasts of the Baltic. Cardinal 
Richelieu (q.v.) gave him French help, and, 
though he failed to prevent the imperial anny 
from sacking the Protestant town of Magdeburg, 
he won a great victory at Breitenfeld (17th Sept., 
1681). The violence of the imperial army led 
John George, Elector of Saxony, and leader of 
the Lutherans, to abandon his neutrality and join 
the Protestants, whose prospects seemed hopeful 
until Gustavus Adolphus (q.v.) was killed at 
Liltzen (16th Nov., 1632). The struggle was 
continued by the Swedish statesman Oxen- 
stjerna, and by Bernhard of Saxe- Weimar, but 
their chances of success were destroyed at 
Ndrdlingen (1634), and Saxony made peace 
with the emperor at Prague (1635). 

The intervention of Gustavus Adolphus had 
saved Protestant Germany from the policy of 
the Edict of Restitution, and though the Treaty 
of Prague made no provision for the Calvinists, 
it was hoped that it might lead to a general 
peace. But Richelieu was determined to con- 
tinue the war in order to weaken Austria and 
also Spain, with which the emperor was in close 
alliance. After the battle of Ndrdlingen, France 
became the leader of the German Protestants, 
and the war ceased to be a war of religion and 
became a conflict between the Bourbons and the 
Habsburgs, the Swedes continuing the struggle 
in order to acquire German territory. French 
intervention on a large scale was not at first 
successful, but the tide had turned against the 
emperor and Spain before the death of Richelieu 
in 1642, His policy wa« continued by Mazarin, 
and in 1644-5 France conquered the Upper 
Rhineland, and the great French general 
Turenne reduced Bavaria (1646-8). Meanwhile, 
negotiations for peace had been in progress. 


Germany was completely exhausted, and the 
death of the Emperor Ferdinand II (1687) had 
long ago removed a serious obstacle to peace. 
A congress met at Miinstcr (1644), and several 
of the German states made separate treaties, 
but it was not until 1648 that the German war 
was concluded by the Peace of Westphalia. 
The German Calvinists obtained legal recog- 
nition, and it was agreed that the ecclesiastical 
lands should remain in the possession of those 
who held them in 1624. The Lower Palatinate 
was restored to the son of Frederick V (who 
had died in 1632), and Maximilian of Bavaria 
was given the Upper Palatinate. Sweden ac- 
quired Western Pomerania and the secularized 
bishoprics of Bremen and Verden, and Branden- 
burg, which lost Western Pomerania, received 
territorial compensation elsewhere. France ob- 
tained Austrian Alsace, and her right to the 
bishoprics of Metz, Toul, and Verdun was recog- 
nized. The Treaty of Westphalia marks the 
decline of the imperial ideal, for after the 
Thirty Years* War the empire became definitely 
Austrian. See Austria-Hungary; Holy Homan 
Empire; &c.~lliBiJooRArHY: S. R. Gardiner, 
T/m; Thirty Years' War; A. Gindcly, History 0 / 
the Thirty Years' War; C. R. L. Fletcher, 
Gustavus Adolphus, 

Thistle, the common name of prickly plants 
of the tribe Cynaracea;, nat. ord. Compositee. 
There arc numerous species, most of which arc 
inhabitants of Europe, as the musk-thistle {Car- 
duus nutans) f milk -thistle (C. Mari&nus), welted 
thistle (C. acanthoide8)f slender-flowered thistle 
(C. tenuiflSrus)y the spear thistle {Cnicua lanceo- 
l&tus), and field thistle (Cnicus arvensis)^ a well- 
known plant very troublesome to the farmer. 
The blessed-thistle, Carduus benedictua of the 
pharmacopoeias, Cnicus benedictua or Cirsium 
benedictum of modern botanists, is a native of 
the Levant, and is a laxative and tonic medicine. 
The cotton-thistle belongs to the genus Onopor- 
dum. The common cotton-thistle (O. Acanthium) 
attains a height of from 4 to 6 feet. It is often 
regarded as the Scotch thistle, but it is doubtful 
whether the thistle which constitutes the Scot- 
tish national badge has any existing type, though 
the stemless thistle (Cnicus acaulis or Cirsium 
QjcauXe) is in many districts of Scotland looked 
on as the true Scotch thistle. The carline thistle 
(q.v.) belongs to the genus Carlina. Some species 
are cultivated in gardens for the beauty of 
their flowers. Thistles sow themselves readily 
by their winged seeds. 

Thistle, Order of the, a Scottish order of 
knighthood, sometimes called the order of St. 
Andrew. It was instituted by James VII 
(.James II of England) in 1687, when eight 
knights were nominated, fell into abeyance 
during the reign of William and Mary, and 
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Ii6 THOMAS A KEMPIS 

was revived by Queen Anne in 1708. The Twelve Apostles, said to have been a native of 
insignia of the order consist of a gold collar Antioch. The particulars of his life are unknown, 
composed of thistles intermingled with sprigs the chief fact known regarding him being his 
of rue; the St. Andrew of gold enamelled, with doubts as to the living reality of Christ after 
the gown green and the surcoat purple, bearing the resurrection. He figures largely in the 
before him the cross enamell^ white, and apocr 3 rphal gospels, and tradition has it that 
having round the image rays of gold going he acted as a Christian missionary in Ethiopia, 
out from it in the form of a glory; the mantle Egypt, India, and even America, 
of green velvet bound with taffeta and tied Thomas, Arthur Goring, English composer, 
with cords and tassels of green and gold; on born in 1850, died in 1892. His opera The 
the left shoulder is a representation of the star Light of the Harem belongs to his student days, 
of the order; the star, consisting of a St. Esmeralda (1888) followed with great success, 
Andrew’s cross of silver embroidery, with rays and his later operas are Nadeshda (1885) and 
emanating between the points of the cross; The Golden Web (1808), the latter completed 

by another hand. His other works include: 
The Sun^WoTshippers (1881; a choral ode), 
Ovi of the Deep and The Swan and the Skylark 
(cantatas), orchestral and violin pieces, songs. 
Sec, 

Thomas, George Henry, American soldier, 
bom in 1816, died in 1870. Educated at West 
Point, he took part in the Mexican War (1846-7); 
was appointed professor at West Point in 1850; 
recalled to active service in 1855, and employed 
in Texas against the Indians. When the War 
of Secession broke out, Thomas became brigadier- 
general of volunteers, and subsequently took 
part in the battle of Murfreesborough, while 
at the battle of Chickamauga, in Sept., 1868, 
he saved the Federal army from destruction 
by his stubborn resistance after the defeat of 
the Federal right. In the campaign of 1865 he 
defeated Hood, and compelled the Confederates 
to raise the siege of Nashville, for which he 
received the thanks of Congress. 

Thomas k Kempis, German mystic, bom 
at Kempen in 1880, died in 1471. His proper 
Order of the Thistle, Sttr, CoUar with the St. Andrew, surname was Hamerken or Hammerlein (Little 
and Badge Hammer, Latinized as Malleolus), but he was 

called after his native town k Kempis. At the 
in the centre upon a field of gold, a thistle of age of twelve he entered the School of the 
green, heightened with gold, and surrounded Brothers of Common Life at Deventer, and 
by a circle of green, having thereon the motto about 1899 he took up his residence in the 
in letters of gold. Nemo me impune lacesait; Augustine monastery of Mount St. Agnes at 
and the badge or jewel (of gold enamelled), Zwolle. Ordained priest in 1414, he lived 
which has on one side the image of St. Andrew absorbed in literary and pious labours, and was 
with the cross before, enamelled as above greatly esteemed for his saintliness. His numerous 
described, or cut in stone, and on the back Latin works include a chronicle of his monastery, 
enamelled a thistle, gold and green, the flower sermons, hymns, moral treatises, and other 
reddish, with the before-mentioned motto round writings. His fame, however, rests entirely 
it, the thistle on an enamelled green ground, upon his celebrated devotional treatise entitled 
The order consists of the sovereign and sixteen ImitaHo Christi. This work, which appeared 
knights, besides extra knights (princes), and a anonymously, underwent several revisions, and 
dean, a secretary, the Lyon king-of-arms, and is divided into four books. The ImitaHo Christi 
the gentleman usher of the green rod. has passed through an enormous number of 

Tholen, an island of the Netherlands, in the editions in almost all languages, being the 
province of Zeeland, in the Scheldt estuary, most widely distributed book after the Bible. 
Tholen (pop. 8000) is the capital. There are The authorship has for some time been claimed 
fishing and spinning industries. for Jean Charlier de Gerson (1868-1429), chan- 

Thomaa, St., also called Didymus, one of the cellor of the University of Paris, but the work 
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is now generally accepted as that of Thomas k 
Kempis. — ^Biblioobaphy: F. R. Cruise, Outline 
of the Life of Thomas A Kempis; J. E. G. de 
Montmorency, Thomas A Kempis: his Age and 
his Book, 

Thomas- Gilchrist Process. See Steel, 

*rhompson, Francis, English poet, was bom 
in 1859, and died in 1007. He was originally 
intended for the Roman Catholic priesthood, 
and was sent to Ushaw College; but afterwards 
studied medicine with little enthusiasm at 
Owens College, Manchester. After several years 
of obscurity and great privation, owing to 
which he acquired the habit of opium-eating, 
some of his poems were published in Merrie 
England in 1888. He was induced to enter 
a hospital and to abandon opium. His first 
volume of Poems appeared in 1808; by far the 
most magnificent of these poems was The 
Hound of Heaven, Sister Songs followed in 
1805, and New Poems in 1807. Thompson also 
wrote much prose, and contributed frequently 
to The Athenceum, Health and Holiness appeared 
in 1005, and after his death appeared a notable 
Essay on Shelley, Thompson was always an 
ardent Roman Catholic, and much of his work 
is inspired by a mystical religious fervour which 
makes it resemble the work of Crashaw. 

Thomson, Sir Charles Wyville, British natu- 
ralist, born in 1880 in Linlithgowshire, died in 
1882. Educated at the University of Edinburgh, 
he became professor of mineralogy and geology 
in Queen’s College, Belfast, in 1854. In the 
dredging expeditions of the Lightning and Por- 
cupine (1868-9) he took part, afterwards pub- 
lishing in The Depths of the Sea (1860) the 
substance of his discoveries in regard to the 
fauna of the Atlantic. In 1869 he became 
Fellow of the Royal Society; in 1870 professor 
of natural history in the University of Edin- 
burgh. In 1872 he was appointed scientific 
chief of the Challenger expedition, which was 
absent from England three and a half years, 
during wliich time 68,890 miles were surveyed. 
On his return he was knighted, and entrusted 
by the Government with the task of drawing 
up a report on the natural history specimens 
collected during the expedition. But he only 
lived to publish a preliminary account of the 
expedition, The Voyage of the Challenger: the 
Atlantic (1876-8), See Challenger Expedition, 

Thomson, James, Scottish poet, was bom in 
1700 at Ednam, near Kelso, in Scotland, died 
in 1748. The son of the minister of Ednam parish, 
he was educated at Jedburgh and the University 
of Edinburgh, where Winter ^ the first of his 
poems on the seasons, was published in 1726. 
In 1727 he published his Summer^ his Poem to 
the Memory of Sir Isaac Newton, and his Bri- 
tannia, in 1728 his Spring, and in 1780 his 


Autumn, After travelling for some time on the 
Continent with the son of Sir Charles Talbot, 
afterwards Lord Chancellor, he was rewarded 
with the post of Secretary of Brieft, which he 
held till the death of the Chancellor (1787), 
when he received a pension of £100 from the 
Prince of Wales. Meanwhile he had brought 
on the stage his tragedy of Sophonisba (1729) 
and published his poem on Liberty, the cool 
r'^ception of which greatly disappointed him. 
He now (1788) produced his tragedy of Aga- 
memnon, and a third entitled Edward and 
Eleonora, In 1740 he composed the masque 
of Alfred in conjunction with Mallet; but which 
of them wrote the famous song Rule, Britannia 
is not known. In 1745 his most successful 
tragedy, Tancred and Sigismuntia, was brought 
out and warmly applauded. The following year 
he produced his Castle of Indolence, a work in 
the Spenserian stanza. He left a tragedy en- 
titled Coriolanus, which was acted for the benefit 
of his relatives. Thomson was greatly beloved 
for his amiability and kindness of heart. His 
Seasons, on which his fame rests, abounds in 
beauty of natural description. His Castle of 
Indolence, though not so popular as the Seasons, 
is still read, but his tragedies arc almost for- 
gotten. — Bibliography: Editions of works— 
George, Lord Lyttelton (1750); D. C. Tovey 
(1897); W. Bayne, Life of James Thomson 
(Famous Scots Scries); Samuel Johnson, Lives 
of the English Poets; L<Jon Morel, James Thomson: 
sa vie et ses oeuvres, 

Thomson, James, physicist and engineer, 
bom in Belfast in 1822, died in 1802. He suc- 
ceeded Rankine as professor of engineering in 
Glasgow University in 1878, and held the chair 
till 1889. Some useful hydraulic devices which 
he invented testify to his skill and ingenuity 
in matters mechanical, but his most important 
work was in physics, and his name is most 
frequently mentioned now in connection with 
his discovery of the effect of pressure in lower- 
ing the freezing-point of water. He was a 
brother of Lord Kelvin. 

Thomson, James, Scottish poet, bom at 
Port-Glasgow, Scotland, in 1884, died in 1882. 
He was brought up at the Caledonian Orphan 
Asylum, both his parents having died when he 
was very young. He became a schoolmaster in 
the army, but quitted that occupation in 1862, 
and became clerk in a solicitor’s office. In 1860 
he became a contributor to The National Re- 
former, in which was published, under the signa- 
ture ‘ B. V.*, The Dead Year; To our Ladies of 
Death; and the poem by which he is best known. 
The City of Dreadful Night (1874). Among his 
other works are; Tasso and Leonora (1856), The 
Doom of a City (1857), Sunday at Hampstead 
(1868), Sunday up the River (1868), A Voice 
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from the Nile (1881), and Ineomnia (1882). 
Thoni8on*8 verse is characterized by much bril- 
liancy and traits of graceful humour, but its 
prevailing tone is one of despair. — Cf. H. S. Salt, 
Life of James Thomson, 

Thomson, John, Scottish landscape-painter, 
bom in 1778, died in 1840. He succeeded his 
father as minister of the parish of Dailly, Ayr- 
shire, in 1800, and exchanged that living for 
Duddingston, near Edinburgh, in 1805. Thomson 
early turned his attention to art, and produced 
a large number of landscapes, which are con- 
sidered to rank him among the best painters of 
his native land. 

Thomson, Joseph, Scottish traveller and 
explorer, bom at Penpont, Dumfriesshire, 1858, 
di^ in 1895. In 1882 he explored the Rovuma 
in East Africa, and in 1884 made an important 
journey through Masai Land, in eastern equa- 
torial Africa. Among his other achievements 
were expeditions to the Atlas Mountains, the 
Rivers Niger and Benue, Zambesia, &c. 

Thomson, Thomas, Scottish chemist, born at 
Crieff in 1778, died in 1852. He adopted the 
medical profession, and in 1802 published his 
System of Chemistry, containing the first detailed 
account of Dalton's atomic theory. In 1818 he 
went to London and commenced there a scien- 
tific journal, the Annals of Philosophy, which 
was afterwards merged in the Philosophical 
Magazine. The lectureship (afterwards the 
regius professorship) in chemistry in Glasgow 
University was conferred on him in 1817. Among 
his works are: Attempt to establish the First 
Principles of Chemistry by Experiment, History 
of Chemistry, and Outlines of Mineralogy and 
Geology. 

Thomson, William, British prelate, born at 
Whitehaven 1819, died 1890. He was educated 
at Shrewsbury School and Queen's College, Ox- 
ford, of which he was successively Fellow, tutor, 
and provost. In 1858 he was chosen preacher 
of Lincoln's Inn, and in 1859 was appointed one 
of Her Majesty's chaplains in ordinary. Two 
years later (1861) he was raised to the episcopal 
bench as Bishop of Gloucester and Bristol; but 
before he had held the appointment twelve 
months he was transferred to the archbishopric 
of York. Dr. Thomson was the author of a 
number of works, including: An Outline of the 
Necessary Laws of Thought', The Atoning Work 
of Christ, viewed in Relation to some Current 
Theories', Crime and its Excuses', Life tn the 
Light of God's Word (sermons); Limits of Phikh 
sophical Inquiry', Design in Nature; and a 
series of essays entitled Word, Work, and Will, 
Thor, son of Odin by J6rd (the earth), the 
Jupiter of Teutonic mythology, the god ot 
thunder. He was represented as a powerful 
man in the prime of life, with a red beard* 


girt with his girdle of strength, and armed with 
his mighty hammer Midlnir (the smasher). 
Thursday has its name from him. See Northern 
Mythology, 

Thorax, the chest, or that cavity of the 
human body formed by the spine, ribs, and 
breast-bone, situated between the neck and the 
abdomen. It contains the pleura, lungs, heart, 
Ac. The name is also applied to the correspond- 
ing portions of other mammals, to the less sharply 
defined cavity in the lower vertebrates, as birds* 
fishes, Ac., and to the segments intervening 
between the head and abdomen in insects and 
other Arthropoda. In serpents and fishes the 



Sketch of Thorax viewed from the front left aide 

1 -^ True riba. 8-io, Falae riba 1 1 , la, Floatinff riba. 
8*. The manubrium orfirat part of atemum. the 
middle of the atemum. s*. Enaiform portion of atemum. 
On the right the anterior ligamenta are ahown. 8C, Clavicle. 

thorax is not completed below by a breast-bone. 
In insects three sections form the thorax: the 
pro-thorax, bearing the first pair of legs; the 
meso-thorax, bearing the second pair of legs and 
first pair of wings; and the meta-ihorax, bearing 
the third pair of legs and the second pair of 
wings. 

Thoreau (tho'rfi), Henry David, American 
naturalist and author, born at Boston in 1817, 
died in 1862. He was educated at Harvard 
University, where he graduated in 1887. From 
that time till 1840 he was engaged as a school- 
master. Then for several years he occupied 
himself in various ways, in land-surveying, 
carpentering, and other handicrafts, but devoting 
a great part of his time to study and the con- 
templation of nature. In 1845 he built for 
himself a hut in a wood near Walden Pond, 
Concord, Massachusetts, and there for two years 
lived the life of a hermit. After quitting hii 
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solitude* Thoreau pursued his father's calling of 
pencil-maker at Ck>ncord. Besides contributing 
to the Dial and other periodicals, he published 
A Week on the Concord and Merrimac Rivers 
(1849); and Walden, or Life in the Woods (1854). 
After his death appeared Excursions in Field and 
Forest, The Maine Woods, Cape Cod, and A 
Yankee in Canada. Thoreau was a fnend of 
Emerson, and imbibed much of his spirit and 
method of thought. 

Thorite, mineral thorium orthosilicate, crys- 
tallizing like rutile, and with a specific gravity 
of 5. It is sought after as a source of thorium 
for the incandescent-mantle trade, and is strongly 
radio-active. Sec Monazite, 

Thorium, a rather rare metal; symbol, Th; 
atomic weight, 282*15. It is mainly obtained 
from monazite sand, and also occurs in the 
mineral thorite. Its oxide, ThOj, is known as 
thoria, and together with ceria, the oxide of 
cerium, forms one of the essential constituents 
of the ordinary incandescent gas mantles. Thoria 
is radio-active, and a gas mantle placed on a 
photographic plate affects the plate and photo- 
graphs itself upon it. 

Thom, a town and strong fortress of Poland, 
on the Vistula. It consists of an old and a new 
town, and has several churches, one of them con- 
taining a statue of Copernicus, who was bom 
there. It has manufactures of machinery, soap, 
and a famous gingerbread. Founded by the 
knights of the Teutonic order in 1282, it was 
annexed to Poland in 1454. In 1793, at the 
partition of Poland, it reverted to Prussia, and 
was, from 1807 to 1818, part of the Grand- 
Duchy of Warsaw. It was given to Poland by 
the Treaty of Versailles, and named by the 
Poles Tonin. Thorn is an important railway 
junction on the Schneidemiihl-Insterburg line via 
SchOnsee (for Bromberg or Bydgoszcz) and lines 
to Posen (q.v. see Prussia, East) and Alex- 
androwo. Pop. (1921 ), 89,410. 

Thomaby-on-Tees, a municipal borough 
and market town of England, in the North 
Riding of Yorkshire, on the Tees. It is opposite 
Stockton, and was formerly known as South 
Stockton. Engineering establishments, iron 
foundries, sawmills, and flour-mills are among 
employments. Pop. 19,800. 

Thornhill, Sir James, English painter, bom 
in 1676, died in 1784. He was much eng^ed in 
the decoration of palaces and public buildings, 
in which his chief works are to be foimd. Among 
his best efforts may be mentioned the dome of 
St. Paul's, the saloon and refectory at Greenwich 
Hospital, and some rooms at Hampton Court. 
His forte was in the treatment of allegorical 
subjects. 

Thomycroft, Sir William Hamo, British 
sculptor, boro in 1850. He first exhibited at 


the Academy in 1871. In 1875 he gained a 
gold medal from the Academy for a group 
representing A Warrior bearing a Wounded 
Youth from the Field of BaUle. His other works 
include: the national memorial to General 
Gordon in Trafalgar Square, London; Medea; 
The Mirror, his diploma work; The Mower; 
UVs Wife; and The Kiss. He died in 1925. 

Thorpe, Benjamin, an English scholar who 
greatly furthered the study of Anglo-Saxon, 
bom 1782, died 1870. Among his numerous 
publications are: an English edition of Rask's 
Anglo-Saxon Grammar, Ancient Laws and Insti- 
tides of the Anglo-Saxon Kings, The Gospels in 
Anglo-Saxon, an edition of Beotmdf, The Anglo- 
Saxon Chronicle, Northern Mythology, &c. 

Thorwaldaen (tor'vAld-s6n), Albert Bartholo- 
mew (Bertel), Danish sculptor, born at Copen- 
hagen 19th Nov., 1770, died 24th March, 1844. 
At first he helped his father to cut figure-heads 
in the royal dockyard, then, after some years' 
study at the Academy of Arts, he won the 
privilege of studying three years abroad. In 
1797 he went to Rome, and remained in Italy 
until 1819. In 1809 he produced his statue of 
Jason. In 1819 he came to Coj>cnhugen, but, 
after a stay of three years, returned again to 
Rome. The Thorwaldsen Museum, opened in 
1846, contains about 800 of the works of the 
sculptor. Thorwaldsen was eminently success- 
ful in his subjects chosen from Greek mythology, 
such as his Mars, Mercury, Venus, &c. His 
religious works, among which are a colossal 
group of Christ and the Twelve Apostles, St. 
John Preaching in the Wilderness, and statues of 
the four great prophets, display much grandeur 
of conception. Chief among his other works 
are his statues of Galileo and Copernicus, and 
the colossal lion near I^ucerne, in memory of the 
Swiss Guards who fell in defence of the T^ilerics. 
— ^Bibliography: J. M. Thiele, Life of Thor- 
waldsen; E. Plon, Thorwaldsen: sa vie et son 
oeuvre; C. A. Rosenberg, Thorwaldsen (Kttnstler- 
monographien, No. 16). 

Thoth, an Egyptian deity identified by the 
Greeks with Hermes (Mercury), to whom was 
attributed the invention of letters, arts, and 
sciences. The name is equivalent in significance 
to the Greek Logos, and Thoth is a mythical 
personification of the divine intelligence. He is 
represented with the head of an ibis or a dog. 
There were forty-two sacred books under his 
name, which were under the guardianship of the 
Egyptian priests. 

Tliou (t6), Jacques Auguste de, French states- 
man and historian, born in 1658, died in 1617. 
Henry IV employed him in several imj^rtont 
negotiations, and in 1598 made him his principal 
librarian. In 1595 he succeeded his uncle as 
Chief Justice, and during the regency of Maty 



THOUROUT 


120 


THRACE 


de* Medici he was one of the directors-general 
of finance. His greatest litcraiy labour was the 
composition in Latin of a voluminous history of 
his own times (Hisioria sui Temparia), comprising 
the events from 1545 to 1607, of which the first 
part was made public in 1604. To this work, 
which is remarkable for its impartiality, he sub- 
joined interesting Mimoirea. 

Tbourout (td-rd), a town of Belgium, in the 
province of West Flanders. Manufactures in- 
clude cloth, chicory, and leather. There is an 
agricultural trade. Captured by the Germans in 
1014, it was retaken by Belgian troops on 
16th Oct., 1918. Pop. 11,000. 

Thousand Islands, a group of small islands, 
numbering about eighteen hundred, in the St. 
Lawrence immediately below Lake Ontario. 
They partly belong to Canada and partly to 
the state of New York, and have become a 
popular summer-resort. 

Thrace^, the south - easternmost region of 
Europe. The region considered here is bounded 
on the west by the Maritsa (Maritza) and on 
the north by Bulgaria, and, excepting the 
Chatalja, is coextensive with Turkey in Europe 
after the armistice of Mudania and the Con- 
ferences of Lausanne. 

PhyaiccU, — Thrace comprises (1) an almost 
treeless Central Plateau, flanked by (2) the 
Istranja mountain system, and fringed by (8) 
coastal regions, which are low everywhere but 
the Dardanelles, and border the ^gean, the 
Sea of Marmara, and the Black Sea. Three 
divisions of the Istranja mountain system may 
be distinguished: (1) the wooded gneiss- and 
granite-hills of the Istranja Dagh, flanking the 
Central Plateau on the north, and trending 
south-eastwards to join the heights of the 
Chatalja Peninsula; (2) the extension of the 
Istranja Dagh south-westwards as the Tekfur 
Dagh, and its prolongation into Gallipoli Penin- 
sula; and (8) the Kuru Dagh, which is separated 
from (2) by the valley of the Kavak Dere, a 
river flowing southwards into the Gulf of Saros 
(Xeros). The Chatalja hills (about 600 feet) 
extend across the Chatalja Peninsula between 
Derkos Geul (Lake) on the north and the Kuchuk 
Chekmeje lagoon (Sea of Marmara), and form 
an impenetrable fortified outpost of Constan- 
tinople, of gigantic size, protected in front by the 
Ak Dere and behind by the Kara Su, rivers that 
may be called natural moats. Magiada (8864 
feet altitude) is the highest point of the Istranja 
Dagh; Pirgos (8024 feet) and Chatal Tepe (1160 
feet) are highest in (2) and (3) respectively. The 

‘ The speliing of geographical namea in this article hat 
been aatimilatea to the ayatem of the Royal Geographical 
fiociety. Where, for any reaaon, auch as, for example, 
familiar and ctmunon uaage, the corresponding article in 
the Nerv Gresham Encyclopedia does not follow the new 
standard, the older form is given in parenthesis. 


TekfUr and Kuru hills enclose the Central Plateau 
on the south, and north of them is the Yaila 
Dagh, culminating in Rudeli Dagh (1050 feet 
altitude). Between the southern mountains and 
the Central Plateau, however, there lies the deep, 
broad, flat valley of the Ergene, which drains the 
Plateau and flows to join the Maritsa (ancient 
Hebrua), the principal river of Thrace, some 26 
miles above its embouchure. The streams of 
Thrace arc so numerous that no small map 
shows them all. In the south-west corner of 
Thrace the climate is Mediterranean, but winters 
arc colder; elsewhere, excepting Constantinople, 
the region is transitional between the Mediter- 
ranean and the Steppes, with winter rains and 
very cold north win^. In the Maritsa Valley 
(south-west) the olive is found. Constantinople, 
which, on account of its peculiar geographical 
situation, is rather warmer, forms in itself a 
climatic subdivision. 

Production. — ^Thrace has been devastated by 
frequent wars, and is not greatly developed 
agriculturally. The chief crops are maize, 
wheat, oats, barley, and oil-sc^; cotton is 
grown on Gallipoli; sericulture is progressive 
in South-Western Thrace; the vine and viti- 
culture are ubiquitous, but are especially noted 
in the Marmara and Dardanelles coast regions. 
Forestry has suffered from indiscriminate felling. 
Oak, bieech, plane, birch, pine, and elm are 
representative of the Belgrade Forest (Chatalja 
Peninsula), and of the wooded slopes of the main 
Istranja range, behind which live-stock (cattle, 
sheep, and goats) are grazed. The fisheries of 
the Marmara yield chiefly mackerel, but also 
sardines, tunny, bass, and mullet (red and grey). 
Manufactures are of no importance. Some co^ 
is worked at Keshan (pop. 80,000), for which 
place Ibrije is the port; but Keshan is con- 
nected by rail with the great Oriental trunk 
line that forms a link between Constantinople 
(see Syatema, Railway^ sections 6 {h) and 14 (/)) 
and Central Europe. Rodosto (q.v.), where 
there are lignite-mines, is the chief port.^ 

Towna. — ^Besides those places already men- 
tioned, the chief are Adrianople, Gallipoli, Sili- 
vri, Chorlu, Lule Buigas, Hairobolu, and Mal- 
gara. 

Jliatory. — From earliest historic times Thrace 
has been a convenient ground whereon contend- 
ing kings, statesmen, and nations have submitted 
their differences to the arbitrament of the sword; 
and, as a highway out of the east into the west, 
it has passed under the sway of many rulers. 
Beginning with the Greeks, who founded a 
number of maritime settlements but did not 
attempt to explore the hinterland, Thracia 
formed, with Europat Libya, and Aaia, the 

*The bulk of Turkish cool comes from the Hecsclee 
Basin in Anatolia (see Songuldak). 
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whole of the known world, or the postulate 
that passed as such; but the designation was 
subsequently narrowed down to embrace only 
the region south of the Haemus mountain chain, 
and east and north-east of Macedonia. Darius 
crossed Thrace in 518 b.c., and it was subdued 
by one of his generals. Xerxes was unopposed 
in his march during 480 b.c., but after Salamis 
the Greeks regained the territory, which again 
fell to the Persians and Spartans after the 
Peloponnesian War. Philip II of Macedon later 
succeeded in subduing a laige section. His 
work was continued by Alexander the Great, 
upon whose death Thrace was the portion 
allotted to Lysimachus. Ptolemy Euergetes 
annexed the country to Egypt (247 b.c.), and 
under the Ptolemies it remained for half a 
century. Under the Romans, Thrace was at 
first left entirely to native rulers, but was made 
a province in 46 b.c. Thracians fought for 
Pompey against Caesar. Under Augustus the 
Thracian princes bore the same relationship to 
Rome as do the Indian potentates to the British 
Crown in modem times. On the division of the 
Roman Empire (a.d. 895), Thrace was attached 
to the eastern or Byzantine half. In a.d. 255 
appeared the Goths, followed by Alaric in 895 
and Attila in 447, and in 1841 the Osmanlis 
crossed to Europe and captured (1458) the 
Thracian stronghold Constantinople. Under 
the Romans, Thracian troops were largely em- 
ployed as light infantry, and the Thracian 
gladiators, of whom Spartacus (q.v.) was one, 
were justly famous. The native Thracians were 
generally of exceptional military ability, and 
were greatly in demand as mercenaries in classi- 
cal times; and the inherent weakness of their 
state is ascribed by Herodotus to discord and 
jealousy among the various clans, who could 
not be persuaded to combine for war, excepting 
for fireebooting expeditions of short duration. 
The reign of Sitalces of the Odrysae dynasty 
was the golden age of Thracian sovereignty. 
On his death in battle (424 b.c.) the nephew of 
Sitalces succeeded him as Seuthes I, whose 
reign marks the beginning of the decay of 
Odr 3 rsian power. 

Modem History , — In 1520 Turkish power 
reached its zenith (see map under Turkey). 
During 1875 a great revolutionary movement 
began, in the course of which several new states 
appeared. In 1877 Russia declared war on 
Turkey, and the Grand Duke Nicholas took 
Adrianople, pushing on to San Stefano, which 
he made his head-quarters. By arrangement 
with Great Britain, however, Constantinople 
was not entered, and the Treaties of San Stefano 
and Berlin (8rd March and 18th July, 1878, 
respectively) concluded the campaign. 

First Btdkan IFar.— The foregoing treaties 


were more or less the creators of Bulgaria, 
Serbia, and Roumania as states. During tlie 
rise to power of the Young Turk party, Veni- 
zelos and Tsar Ferdinand of Bulgaria formed 
a League of Balkan States, of which Serbia, 
Bulgaria, Greece, and Montenegro were mem- 
bers (see Balktm League), This League declared 
war on Turkey (1912), and the success of its 
arms was overwhelming, the Turkish army 
making a final desperate stand on the Chatalja 
lines. By the Treaty of London (80th May, 
1918), negotiated through the intervention of 
the Powers, war was nominally at an end; but 
it had only just begim, for the victors now 
began to quarrel over the spoils, and the rapacity 
of Bulgaria provoked a second war among the 
former allies. 

Second Balkan War , — Serbia and Greece be- 
came allies against Bulgaria, and Roumania 
cast a suspicious eye upon all three, for she had 
a frontier grievance against Bulgaria, and Serbia 
was her only possible ally against that country. 
On 29th June, 1918, the war began, Bulgaria 
assuming the offensive against Serbia and Greece. 
Roumania then invaded Bulgaria, and reached 
Sofia without firing a shot, after having overrun 
the whole of Northern Bulgaria. Meanwhile 
Turkey marched into Thrace, seized Adrianople, 
entered Bulgaria, and then sat down to await 
the customary diplomatic parlera, which usually, 
on the Turkish side, are confined to demander 
un boeuf pour avoir un <euf. Eventually the 
Treaty of Bucharest was negotiated, and was 
ratified by all concerned on 25th Aug., 1918. 
Bulgaria received a southern egress to the 
JEgean, between the Mesta River on the west 
and the Lower Maritsa on the east, and the 
eastern frontier between Turkey and Bulgaria 
remained substantially the same under the 
Turko-Bulgar Treaty of Constantinople (29th 
Oct., 1918). See Batkan War. 

European War , — On the outbreak of war the 
Turkish frontier on the north was bounded by 
the line of the Rezvaya River, some 80 mUes 
north of Midia, and swung south-eastward on 
crossing the Tunja to enclose Adrianople, cross- 
ing the Maritsa, which it joined and followed 
from below Demotika to the ^ean, the un- 
healthy delta being allotted to Turkey. After 
the European War (q.v.) Turkey was dismem- 
bered, and Bulgaria was deprived of her outlet 
to the .Egean. The Turks were shut in by the 
Chatalja lines, and Constantinople had an Allied 
garrison, while the rest of Thrace was handed 
over to the Greeks. Mustafa Kemal's campaign 
during 1922 again made it necessary to consider 
some territorial readjustments, and at the Con- 
ference of Lausanne (1922-8) it was agreed to 
return to Turkey the whole of Eastern Thrace 
up to the Maritsa line, thus reverting practically 
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to the old frontier arrangements of the Treaty 
of Constantinople, except that Greece lies west 
of the Maritsa and not Bulgaria. Adrianople is 
included in the Turkish territory. See Euro- 
pean Wat (section Turkey and the War)t and 
OaiUpoli, 

Thread, a slender cord consisting of two or 
more yams, or simple spun strands, firmly 
united together by twisting. The twisting 
together of the different strands or yams to 
form a thread is effected by a thread-frame or 
doubling and twisting machine, which accom- 
plishes the purpose by the action of bobbins 
and flyers. Thread is used in some species of 
weaving, but its principal use is for sewing. 
The manufacture of sewing thread in the United 
Kingdom both for home use and export is very 
extensive. As a general rule, the thread manu- 
factured for home use, and for export to the 
United States, is much superior to that made 
for other markets, which is of an inferior quality. 
The thread made for home use is commonly 
known as six-cord, and that for export as three- 
cord thread. The chief seat of the cotton thread 
manufacture in Scotland is Paisley, in England 
Bianchester. Linen thread is manufactured 
largely in Ireland, as well as in Scotland. The 
fine flax lines or flax threads are used for sewing 
valuable articles, while the coarser flax threads 
are used extensively in the manufacture of nets 
of various kinds. 

Thread-worms, the name for thread-like 
intestinal worms of the order Nematoda. The 
Owyuris xjermicularis occurs in great numbers 
in the rectum of children particularly. See 
Nematelmia. 

Threatening. By the common law of England 
to threaten bodily hurt is a dvil injury against 
the person, and pecuniary damages can be 
recovered for interruption of a man's business 
through fear of such threats. Any person accus- 
ing or threatening to accuse any other person of 
infamous or other crimes, with the view to extort 
gain, is guilty of felony. Similar provisions are 
made against sending or delivering any letter 
threatening any house, ship, &c., or to wound or 
maim cattle; and sending or delivering any 
threatening letter demanding any property or 
valuable. Any person who threatens to publish 
a libel with intent to extort money is guilty of a 
misdemeanour, and any person who maliciously 
■ends or delivers, knowing the contents, any 
letter threatening to kill or murder any person 
is guilty of a felony. The intimidation of work- 
men to induce them to yield to combinations 
or associations is provided for by an Act of 
1S75, the penalty being a fine not exceeding 
£20, or imprisonment for a term not exceeding 
three months. Peaceful picketing however, 
and certain acts of interference in furtherance 


of trade disputes were legalized by an Act of 
1006. 

Three Rivers, a city and port of Quebec, 
Canada, in St. Maurice coimty, at the con- 
fluence of the St. Maurice and St. Lawrence; 
served by the Delaware & Hudson and other 
railways. There is a daily river-steamer service, 
and the concrete wharfage has depth enough 
alongside to accommodate the deepest vessels 
afloat. Paper-pulp, lumber-milling, cotton, iron- 
founding, steel, leathers, boots and shoes, fUmi- 
ture, confectionery, and food-stuff's are some of 
the industrial activities. Pop. (1921), 25,000. 

Thresher-shark, also called the Fox-sharkf 
a genus of sharks containing but one known 
species (Ahpedaa vtdpea), with a short conical 
snout, and less formidable jaws than the white 
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shark. The upper lobe of the tail fin is very 
elongated, being nearly equal in length to the 
rest of the body. It is used to crowd together 
the herrings, pilchards, sprats, &c., on which 
this species preys, by splashing the water as the 
thresher swims round and round the shoal. Tail 
included, this shark attains a length of 15 feet. 
It inhabits the Atlantic and the Mediterranean, 
and is sometimes met with on the coasts of 
Britain. See Sfiork. 

Threshing - machine, or Thrashing - 
machine, a machine for separating grain from 
the straw, in which the moving power is that 
of horses, oxen, wind, water, or steam. The 
threshing-machine was invented in Scotland in 
1758 by Michael Stirling, a farmer in Perth- 
shire; it was afterwards improved by Andrew 
Meikle, a millwright in East Lothian, about 
the year 1776. Since that time it has undergone 
various improvements. With a portable engine 
(a Vaction-engine), the machine can be moved 
from farm to farm, performing the threshing 
work of a wide district for the whole season. 
Power is often supplied by various types of 
internal-combustion engines, and tractors can 
also be used for this purpose. 
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Diagrammatic LongitudinaUaection 



Thrips, a genus of minute insects, the type 
of the order of Thysanoptera, or firinge-winged 
insects. They live on flowers, or plants, or under 
the bark of trees. T, cerealium is a common 
British species, scarcely a line in length or in 
extent of wing, lurking in the husks and sucking 
the undevelo|^ grains of cereals, especially 
wheat, to which it is most injurious. 

Throat, the anterior part of the neck of an 
animal, in which are the oesophagus and wind- 
pipe, or the passages for the food and breath. 
See Larynx; (Esophagus; Trachea; Diphtheria; 
Croup; Ac, 

Thrombo'sla is the formation of a clot in 


Description of the various Operations which take place 
in the * Ruston ' Single- and Double - crank Finishing 
Threshing-machines. 

The com is fed into the top of the machine at A, between 
the drum and the concave, and the threshing or beating of the 
grain out of the ear is effected by the drum B. which revolves 
at a high speed. The threshed straw is carried by the thakert 
c, ana passed out of the machine on to the straw-board 
ready for stacking. Everything which has fallen through 
the concave or the shakers on to the collecting-board, or 
top shoe 0. is carried to the inclined part of the shoe in the 
centre of the machine, and from there passes on to the 
caving riddle E, through which all the chaff and grain fails. 
The cavings, free from corn, leave the machine at the 
end of the shoes K. and pass out to the ground at z. under 
the straw-board. 

The grain and chaff below the riddles pass on to the 
collecting-hoard, which fonns the bottom part of the shoe, 
through an opening, where they encounter a stronft blast 
from the large hlovoer H. By this blower the chaff is then 
driven out over the chaff-board and collected at Y, being 
at the same time thoroughly separated from weed seeds, &c. 

The winnowed grain now falls through a series of dressing 
riddles F. and is here separated from the weed seeds, &c.. 
and then carried by spout o to the elevator n. The elevator 
consists of an endless belt with cups. When workinjK it 
delivers the grain to the top of the machine, where it is 
permitted by means of the slide 1 to pass into the smutter 
K, or into me creeper L. Bearded, or husky, wheat and 
barW is carried through the smutter; other grain which 
should not pass through the smutter, as. for instance, damp 
or smutty wheat, is conveyed by the creeper direct to the 
opposite side of the machine. The grain here reaches Uie 
second dressing apparatus and falls on the riddles M, passing 
at the same time through a blast of air from the secorm 
blotver N. 

The blower carries away the beards and any other im- 
purities still remaining with the grain. The grain thus cleaned 
and winnowed for a second time passes into the rotary screen 
o, which sorts the grain according to size and delivers it 
^ough the separate outlets into the sacks w. 

If toe rotary screen, however, be not required, the grain 
can be shut off by means of a hinged lid, and allowra to 
fall through the passage direct to the sacks. 


the heart or in one of the blood-vesiels. The 
clot may block the vessel, and, by interference 
with the circulation, lead to serious results. 

Thrush, the name applied popularly to several 
perching birds. The true thrushes (Turdids or 
MeruUdee) form a family of dentirosti^ passerine 
birds, including the song-thrush or throstle, the 
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missel-thrush, the blackbird, &c. They feed upon 
berries, small mollu8<s, worms, &c. Their habits 
are mostly solitary, but several species are gre- 
garious in winter. They are celebrated on 
account of their powers of song; and are widely 
diffused, being found in all the quarters of the 
globe. The missel-thrush (Turdus viacivdrus)^ 
the largest of the British resident species, attains 
a length of 11 inches, and is coloured a reddish- 
brown on the upper parts and yellowish-white 
below, the under surface being prettily marked 
with jetty black spots of triangular form on the 
throat and neck and round on the chest and 
belly. It begins to breed early in April, and its 
song, which is sweet and powerful, may be 
heard as early as February. The song-thrush 
{Turdus muaicus) is especially distinguished by 
its sweet song, l^gun in early spring and con- 
tinuing even to November or December. The 
colour is a brown of different shades on the 
upper parts, the chin being white, and the 
belly and under tail-coverts a greyish-white. 
Its average length is 0 inches. The eggs, num- 
bering five, are blue, spotted with black. The 
nest is large and basin-shaped, composed of 
roots, mosses, &c., smoothly plastered inside 
with clay. The thrush family also includes the 
fieldfare, redwing, and ring-ouzel. 

Thrush, a disease common in infants who are 
ill fed. (See Aphthae,) The name is also applied 
to an abscess in the feet of horses and some 
other animals. 

Thrust-plane, in geology, a reversed fault 
with a low angle of inclination to the horizon, 
along which rocks have been moved so as to 
override others of younger age. Conspicuous 
examples arc traced in the north-west Highlands 
of Scotland and in the Alps. 

Thucydides (tho-sid'i-dez), the greatest of all 
the Greek historians, was born in Attica about 
471 B.c. He was well born and rich, being the 
possessor of gold-mines in Thrace, and was for 
a time a prominent commander during the 
Peloponnesian War, which forms the subject 
of his great work. For many years he suffered 
exile (being accused of remissness in duty); but 
appears to have returned to Athens the year 
following the termination of the war, namely, 
in 403 B.c. He is said to have met a violent 
death, probably a year or two later, but at what 
exact time, and whether in Thrace or Athens, 
is not known. His histoiy consists of eight 
books, the last of which differs from the others 
in containing none of the political speeches 
which form so striking a feature of the rest, 
and is also generally supposed to be inferior 
to them in style. Hence it has been thought 

various critics to be the work of a different 
author, of Xenophon, of Theopompus, or of a 
daughter of Thucydides; but it is more probable 


that it is the author’s own without his final 
revision. The history is incomplete, the eighth 
book stopping abruptly in the middle of the 
twenty-first year of the war. As an historian 
Thucydides was painstaking and indefatigable 
in collecting and sifting facts, brief and terse 
in narrating them. His style is full of dignity 
and replete with condensed meaning. He is 
unsurpassed in the power of analysing character 
and action, of tracing events to their causes, of 
appreciating the motives of individual agents, 
and of combining in their just relations aU the 
threads of the tangled web of history. — Bib- 
liography: Editions — T. Arnold (1848-51); 
Bloomfield (1842-8); Classen (1862-78). Trans- 
lations — ^Bloomfield (1829); H. Dale (Bohn 
Classical Library); B. Jowett. General works — 
G. B. Grundy, Thuq^dides and the History of his 
Age; W. C. Wright, A Short History of Greek 
Literature; F. M. Cornford, Thucydides Mythis- 
toricus. 

Thugs, the name applied to a secret and once 
widely spread society among the Hindus, whose 
occupation was to waylay, assassinate, and rob 
ail who did not belong to their own caste. This 
they professed to do, partly at least, fi^m 
religious motives, such actions being deemed 
acceptable to their goddess Kali. Between 1880 
and 1885 the Government took active measures 
against them, and Thuggery became practically 
extinct by 1848. 

Thule (thd'le), the name given by the ancients 
to the most northern country with which they 
were acquainted. According to Pliny the Elder, 
it was an island in the Northern Ocean, discovered 
by the navigator Pytheas, who said that it was 
six days’ voyage to the north of Britain. From 
this information historians and others have 
postulated in succession the Orkneys, Shetlands, 
Iceland, and even the Norwegian coast to be 
the real Ultima Thule. 

Thun (ton), a town of Switzerland, in the 
canton of Bern, at the exit of the Aar (q.v.) 
from the Lake of Thun. It is a Swiss military 
centre, and the commercial metropolis of the 
Bernese Oberland. It is served by the main 
trunk line Paris-Basel, and has lines to Burgdorf 
{via Konolfingen), Brig (for Simplon Tunnel), 
and (electric) Interlaken, as well as a steamer 
service to Lake ports. Pop. (1920), 14,162. 

Thun, a lake of Switzerland, in the canton of 
Bern. It is 1840 feet in altitude, 10 miles long, 

2 miles broad, and about 720 feet deep. At its 
south-eastern extremity it receives the surplus 
waters of the Lake of Brienz by the Aar, 
which again emerges from its north-western 
extremity. 

Thunder, the violent sound which follows a 
flash of lightning (q.v.). Dr. Steinmetz has sug- 
gested the following as the probable average 
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characteristics of the discharge: potential 
gradient at moment of discharge, 50,000 volts 
per foot; potential difference between discharge 
points in the cloud, 50,000,000 volts; current, 
10,000 amperes; duration, 0*00005 second; 
fi«quency, 500,000 cycles per second; eneigy, 
10,000 kilowatt-hour. 

Thunder-flah, a species of fish of the family 
Siluridae, found in the Nile, which, like the 
torpedo, can give an electric shock. It is the 
MalapUfilrus electricus of naturalists. 

Thurgau (tyr'gou), a canton of North-Eastern 
Switzerland; area, 881 sq. miles. It is not so 
mountainous as other Swiss cantons. The chief 
language is German. The whole canton belongs 
to the basin of the Rhine, and is drained by the 
Thur and its affluents. Large quantities of fruit 
are grown. Frauenfeld (pop. 8000) is the capital. 
It is an industrial town, and was the Swiss 
capital from 1712 to 1798. Pop. (canton), 
185,080. 

TTiilringerwald (tii'ring-fer-vAlt), or Thurln- 
gian Forest, a mountain range of CcnLal 
Germany. The Beerberg (8200 feet altitude) and 
Schneekopf are the culminating points. 

Thuringia, a republic of Germany, one of 
the constituent states of the German Reich, 
formed, from an assortment of former grand- 
duchies and principalities, as follows: 


State, 

Area, 

Sq.M. 

Pop. 

Saxe-Weimar-Eiaenach . . 

1,397 

270,000 

Saxe-Meiningen 

953 

igi,500 

Gotha 

546 

434,000 

Saxe-Altenburg • • 

511 

211,700 

Reuaa 

441 

212,000 

Schwarzburg-Rudolatadt 

363 

99,400 

Schwarzbure-Sonderahausen 

333 

93,400 

Republic of Thuringia . . 

4.544 

1,512,000 


The capital is Weimar. 

Component States. — ^Thuringia was formerly a 
convenient term used in historical geography to 
denominate the region lying between the Werra 
and Saale in Germany. By * Thuringian States ’ 
was understood all the states tabulated above, 
with the addition of Saxe-Coburg; or — and it 
really amounts to the same thing — all those states 
occupying the region bounded by the Prussian 
provinces of Hesse-Nassau and Saxony, Bavaria, 
and the Kingdom of Saxony. Saxe^Weimar- 
Eisenach, a duchy comprising the detached 
districts of Weimar, Eisenach, and Neustadt, 
and twenty-four lesser enclaves embedded in 
neighbouring states. Weimar (the capital), Jena, 
Apolda, and Eisenach were the chief towns, 
Saxe-Meiningen, a duchy with its capital at 
Meiningen. Saxe-Coburg-Gotha, a duchy formed 
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by the combination of the discrete duchies of 
C'oburg and Gotha under one ruling house. 
Coburg and Gotha, the chief towns, give their 
names to the respective states, and the latter 
was capital of the united duchy. Saxe-Altenburg, 
a duchy having Altenburg as capital. Reuss, two 
principalities: (1) the Younger Branch, with 
Gera as capit^; and (2) the Elder Branch, 
reigning over 122 sq. miles of territory, with 
Greiz as capital. Schwarzburg-Sondershausen, a 
principality with capital at Sondershausen. 
Schwarzburg-Hiidolstadt, a principality with capi- 
tal at Rudolstadt. All of these states were 
overwhelmingly Protestant (evangelical) in re- 
ligion, and Protestantism is therefore the 
strongest religion in the republic, all other faiths 
being relatively insignifleant. 

The Union, — After the Revolution of Nov., 
1918, when the ruling houses were deprived of 
their power, there was a decided movement 
towards the union of the Thuringian states. 
Saxe-Coburg-Gotha, however, had been held 
together by a purely personal bond, through 
the reigning house, and with the exit of the duke, 
Gotha and Coburg drifted apart, and resumed 
political power os separate entities. On the 
other hand, the removal of the princes of Reuss 
paved the way for the union of these two small 
states, which combined on 4th April, 1919, to 
form a People’s State of Reuss. Meanwhile 
negotiations were proceeding, and on Ist May, 
1920, the union of all the Thuringian states 
was proclaimed.^ There is one Diet (elected by 
proportional representation), which elects a 
ministry. No President of the Republic has been 
provided for, and a President of the Council, 
a sort of chairman, is elected by the ministry. 
The referendum principle is in operation. 

Thurles, a town of Ireland, in the county of 
Tipperary, on the Suir. There is a castle and a 
cathedral, and Thurles is the see of a Roman 
Catholic bishop. Pop. 5800. 

Thurlow, Edward, first Baron, English 
lawyer and politician, born in 1782, died in 1806, 
Educated at Cambridge, he entered the Middle 
Temple, and was called to the Bar in 1754. In 
1761 he became King’s Counsel. Returned to 
Parliament for Tamworth (1768), he was made 
Solicitor-General (1770), Attorney-General (1771 ), 
and Lord Chancellor (1778), being raised to the 
peerage as Baron Thurlow. He was compelled 
to resign offlee in 1788, but he was still con- 
sidered the confidential adviser of the king, and 
at the close of the year the Great Seal was re- 
stored to him by Pitt. He continued to hold 
office when in 1788 the king’s illness rendered 
it necessary to consider the contingency of a 
regency. Pitt suspected Thurlow of intriguing 
with the Prince of Wales, and from this time an 
* Coburg merged in the Republic of Bavaria. 
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open disagreement took place between them. 
Pitt demanded his dismissal, to which the king 
at once agreed, and he was deprived of the 
Great Seal (June, 1792). — Cf. £. Foss, Judges of 
England^ wUh Sketches of their Lives, 

Thursday (that is, * Thor’s day ’), the fifth 
day of the week, so called from the old Teutonic 
god of thunder, Thor. Thursday was called by 
the Romans Dies Jams (whence the French 
jeudi)t Thor being identified with Jupiter. The 
German name Donnerstag is of similar origin; 
and Thotf Donner are equivalent to English 
thunder, 

Thursday Island, an island of Queensland, 
in Normanby Sound, Torres Straits. It is a 
Government station, and the harbour — Port 
Kennedy — ^is one of the finest in this quarter. 
It is in the direct track of all vessels reaching 
Australia by Torres Straits, and is the centre 
of a large and important pearl and b^che-de-mer 
fishery. 

Thurso, a seaport-burgh of Scotland, in the 
county of Caithness, on the Bay of Thurso. The 
chief trade is grain, cattle, agricultural produce, 
and paving-stones. Pop. (1921), 8000. 

Thyestes (thi-es'tez), in Greek mythology, 
son of Pelops and Hippodamia, and grandson 
of Tantalus. He seduo^ the wife of his brother 
Atreus, who, in revenge, served up to him the 
body of his own son at a feast. ^ Aireus, 

ThyPacine (Thyladnus cynocephdlus)y a car- 
nivorous marsupial mammal inhabiting Tas- 
mania, but now approaching extinction. It is 
known as the Tasmanian wolf. In size it is 
generally about 4 feet in total length, though 
some specimens attain a much greater size. It 
is nocturnal in its habits, of a fierce disposition, and 
very destructive to sheep and other animals. It 
has a long and somewhat dog-like muzzle, and a 
long tapering tail; the fur is greyish-brown with 
a series of bold transverse stripes, nearly black 
in colour, beginning behind the shoulders and 
ending at the tail. 

Thirme (tim; Thymus vulgdris), a small plant 
of the nat. ord. Labiatse, a native of the south 
of Europe, and frequently cultivated in gardens. 
It has a strong aromatic odour, and yields an 
essential oil, which is used for flavouring pur- 
poses. The firagrant wild thyme of the British 
uplands and hills is the Thymus Serpyllum 
of botanists. Both species afford good bee- 
pasture. 

Thymelea'cesB, the Daphne family, an order 
of apetalous dicotyledons, consisting of shrubs 
or small trees, rarely herbs, with non-articulated, 
sometimes spiny branches, with tenacious bark. 
The leaves are alternate and opposite, and the 
flowers spiked and terminal. The fhiit is nut- 
like or drupaceous. The species arc not common 
in Europe; they are found chiefly in the cooler 


parts of India and South America, at the Cape 
of Good Hope, and in Australia. See Daphne; 
Lace-bark Tree, 

Thymol, CX 0 H 14 O, is a crystalline substance 
obtained from the oil of thyme and other plants. 
The (uystals, which are colourless and have the 
odour of thyme, are very insoluble in water. 
At one time it was used in medicine as an 
antiseptic lotion and gargle, and given as an 
intestinal antiseptic, but now it is only used as 
an anthelmintic in hook-worm disease (see 
Ankylostomiasis), For this purpose it is usually 
administered in capsules. 

Thymus Gland, a ductless glandular organ 
situated in the middle line of the body. It 
reaches its greatest relative size about the time 
of birth, and continues to grow until puberty, 
when it begins to decrease in size. It is covered 
in front by the breast-bone, and lies on the 
front and sides of the windpipe. Its secretion 
is believed to co-operate with that of other 
glands in stimulating growth, and to exercise 
on inhibitory influence upon the centra] nervous 
system. 

Thyroid Gland, a ductless structure in man 
which covers the anterior and inferior part of 
the larynx and the first rings of the windpipe. 
It is of a reddish colour, and is more developed 
in women than in men. It may become abnor- 
mally enlarged, as in goitre, or diseased, as in 
myxoedema. Its secretion exercises a profound 
influence upon the activity of certain other glands 
and the sympathetic nervous system. 

ThysanuYa (’ fringe-tailed ’), a sub-order of 
apterous insects that undergo no metamorphosis, 
and possess two or three slender hairy processes 
projecting from the tip of the tail. The silver 
fish {Lepisma saccharina) is found in brown 
sugar, and another common species {Campodea 
staphylinus) abounds in decaying wood, gardens, 
and fields. 

TiaYa (Gr. tiara), originally the cap of the 
Persian kings. The tiara of the Pope is a high 
cap, encircled by three coronets with an orb 
and cross of gold at the top. Nicholas I (858-67) 
was the first to unite the princely crown with the 
tiara. The second crown was added before the 
time of Innocent III. Urban V (1862-70) added 
the third crown. The tiara is a symbol of tem- 
poral power; at ceremonies of a purely spiritual 
character the Pope wears whichever of his four 
mitres is most suitable for the occasion. 

TiTjer (It. Tevire, ancient TlbSria), a river of 
Italy, rising in the Apennines, in Tuscany, and, 
after a course of about 240 miles, frdling into 
the Mediterranean. It traverses the city of 
Rome, forming the island anciently called Insula 
Tiberina. About 90 miles of its course are navi- 
gable for small vessels; those of about 140 tons 
burden reach Rome. It is subject to floods, and 
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carries down quantities of yellowish mud, hence 
its designation * the Yellow Tiber \ 

Tiberius, in full, Tiberius Claudius Nero 
Csesar, a Roman emperor, bom 42 b.c., died 
A.D. 87. He was the son of Tiberius Claudius, 
of the ancient Claudian family, and of Livia 
Drusilla, afterwards the wife of the Emperor 
Augustus. Tiberius became consul in his twenty- 
eighth year, and was subsequently adopted by 
Augustus as his heir. In a.d. 14 he succeede<i 
to the throne without opposition. Dangerous 
mutinies broke out shortly afterwards in the 
armies posted in Pannonia and on the Rhine, 
but they were suppressed by the exertions of 
Germanicus and Dnisus. The conduct of Ti- 
berius as a ruler was distinguished by an extra- 
ordinary mixture of tyranny with occasional 
wisdom and good sense. Tacitus records the 
events of the reign, including the suspicious 
death of Germanicus; the detestable administra- 
tion of Sejanus; the poisoning by that minister 
of Drusus, the emperor’s son; and the infamous 
and dissolute retirement of Tiberius (a.d. 27) 
to the Isle of Capres, in the Bay of Naples, 
never to return to Rome. The death of Livia 
in A.D. 29 removed the only restraint upon his 
actions, and the destruction of the widow and 
family of Germanicus followed. Sejanus, aspiring 
to the throne, fell a victim to his ambition in 
the year 81; and many innocent persons were 
destroyed owing to the suspicion and cruelty 
of Tiberius, which now exceeded all limits. — 
BinLiooRAPHY: Sabine Baring-Gould, The Tragedy 
of the C(t8afs\ J. C. Tarver, Tiberius ttie Tyrant; 
C. Merivale, History of the Romans under the 
Empire, 

Tibet', or Thibet', a country occupying the 
south portion of the great plateau of Central 
Asia. It has an area of 468,200 sq. miles. Its 
plains average above 10,000 feet in height, 
and many of its mountain massifs have twice 
tliat altitude. In Tibet nearly all the great 
rivers of South and East Asia take their rise 
(Indus, Brahmaputra, Hoang-ho, Yang-tse-kiang, 
&c.), and there are numerous salt and fresh- 
water lakes, situated from 13,800 to 15,000 feet 
above the sea-level. The climate generally is 
characterized by the excessive dryness of the 
atmosphere and the severity of the winter. 
From October to March vegetation is almost 
wholly dried up, and the cold is intense. The 
yak exists both wild and domesticated. It 
supplies food, clothing, means of transport, 
and fuel (the dung being burned as such). 
Other animals include the musk-deer, the Kash- 
mir goat, wild sheep, wUd horses, and fat-tailed 
sheep. Wheat, barley, peas, and beans have been 
noticed by travellers; maize, radishes, apricots, 
^d walnuts are other (probable) crops. Timber 
includes pine and silver fir in the Chumbi Valley. 


The lake-river fisheries are prominent. Minerals 
include gold (the most important), silver, lead, 
copper, iron, mercury, borax, and salt. Woollen 
cloth, pottery, and rugs from Gyantse are the 
chief manufactures. Tibet docs a good trade 
with China, giving gold-dust, incense, wool, &c., 
for tea, silks, and other produce. There is some 
trade with India; Rampur, Diwangiri, and 
Udalgiri (Assam) holding annual fairs for 
Tibetan goods, while for goods reaching India 
via the Chumbi Valley, Darjeeling and Kalim- 
pong are the chief centres. Kuti (Nilam-.Tong), 
on the Nep&lese frontier, is also notable. The 
capital is Lhasa (q.v.). The religion is Lamaistic 
Buddhism (see Lamaism), The exact population 
is doubtful, but may be guessed at 8,000,000. 
The language belongs to the Tibeto-Burman 
branch of the Indo-Chinese group, and is pro- 
perly monosyllabic and uninflected. It was 
first reduced to writing in the seventh century, 
when a syllabic alphabet based on the Sanskrit 
was imported from India. Til)et was governed 
by its own princes till early in the eighteenth 
century; since 1720 it has been a dependency 
of China. Owing to the refusal of the Tibetans 
to carry out treaty agreements, a military 
mission from India forced its way to Lhasa 
in 1004, and obtained a (convention providing 
for the opening of trade marts and better rela- 
tions — ^political and other — in future. Subse- 
quent conventions were concluded in 1006 and 
1907, and in 1912 the ('hinesc were expelled, 
and, after much wrangling, the Tripartite Con- 
vention of Simla (1914) provided for the division 
of Tibet into Outer and Inner regions, the former 
becoming autonomous but under British pro- 
tection. 

Tibul'lus, Albius, Latin elegiac poet, was bom 
about 54 B.C., and died about 19 b.c. Very little 
is known about his life, and even his gentile name 
is uncertain. It would seem that he had inherited 
a large estate, most of which was confiscated in 
41 B.C. His patron was M. Valerius Messalla 
Corvinus, whom he possibly accompanied to 
Gaul in 80 B.c. Two years later he started to go 
with Messalla to the East, but, owing to illness, 
remained at Corcyra. He probably spent much 
of his time on his country estate. The literary 
circle of Messalla was only slightly less brilliant 
than that of Maecenas, and Tibullus was the 
most distinguished member of the circle. His 
untimely death was mourned by Ovid and 
Domitius Marsus. 

The genuine works of Tibullus consist of two 
books of elegiac poems. Most of the poems which 
form the first book are addressed to his mistress 
Delia (Plania was her real name), a grass-widow 
whose husband was absent on military service 
in Cilicia. In the second book the poet addresses 
another mistress, with the ominous name of 
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Nemesis. Tibullus was a man of a gentle and 
* retiring disposition, a valetudinarian, and some- 
thing of a conscientious objector to the strenuous 
life. His poems are valuable, not for the account 
they give of his somewhat sentimental love- 
affairs, but for their descriptions of country life, 
and for that finish and gracefulness that made 
Quintilian place their author at the head of 
Latin elegists. There is little or no Alexandrian 
learning in Tibullus, who is always simple in 
his thoughts, dear in his language, and smooth 
in his metre. The third book of * Tibullus* 
(sometimes erroneously divided and colled the 
third and fourth books) is a collection of poems 
by different members of the circle of Messalla, 
a collection not unfittingly appended to the 
scanty works of the greatest member of that 
circle. Some of these are by Lygdamus, a cul- 
tured fteedman and a foreigner; others are by 
Sulpicia, usually considered to have been 
Messalla's niece. Their poems are good, though 
greatly inferior to those of Tibullus; but the 
PanegjfHc on MessaUa is one of the worst pieces 
of rubbish that antiquity has handed down. — Cf. 
W. Y. Sellar, Horace and the Elegiac Poets, 

Tic Douloureux (ddlo-re), a painful affection 
of a facial nerve, a species of neuralgia. It is 
characterized by acute pain, attended with con- 
vulsive twitchings of the muscles, and continuing 
from a few minutes to several hours. It occurs 
on one side of the face, and may be caused by 
a diseased tooth, by inflammation in the ear 
passage, by exposure to cold, by dyspepsia, &c. 
The removal of the cause is the natural remedy; 
and warm applications, the employment of 
electric currents over the nerve, and morphia 
administered subcutaneously are sometimes 
effective. 

Tichbome Case, a cause cdUbre in English 
law, a classic example of ‘the law’s delays’ 
and of the facility with which many persons can 
be deceived. Roger Charles Tichborne (1829-54) 
was a member of the wealthy Roman Catholic 
family of Tichbome, which had valuable property 
in Hampshire. The baronetcy in the family 
dates from 1621. In 1858 Roger went a trip to 
South America. He sailed from Rio de Janeiro 
in 1854 on the JBeffa, which was lost at sea with 
all hands. His will was proved, and no one dis- 
believed in his death except his mother, a French 
woman of neurotic temperament. In answer to 
her advertisements, a person appeared in 1866 
claiming to be Sir Roger Tichbome (the title 
would have been Roger’s since 1862 if he had 
been alive). Roger Tichbome had been slim, 
with sharp features and straight black hair; 
the ‘ claimant ’ was a mountain of flesh (he 
weighed 24 stone) and had wavy light-brown 
hair. Roger had been partly brought up in 
France, and spoke French like a native; his 


English, while not beyond reproach, was that of 
a public school boy and cavalry oflicer; the 
claimant was entirely tmacquainted with French, 
and his English was that of an illiterate man. 
In spite of these and many other discrepancies, 
the claimant had innumerable enthusiastic not 
to say fanatical supporters. The first trial (1872) 
lasted 108 days; at the end of it the claimant’s 
counsel elected to be non-suited. The claimant 
was put on trial for perjury, and after a trial 
lasting 188 days he was found guilty and sen- 
tenced to fourteen years’ penal servitude. It 
was proved that his real name was Arthur 
Orton, and that he was a native of Wapping. 
Orton died in 1808, having in 1805 admitted his 
identity. The trial cost the Tichbome family 
£00,000. — Cf. J. B. Atlay, The Tichbome Case. 

Ticino (ti-che'nO; Ger. and Fr. Tessin), a 
river of Switzerland and North Italy, rising in 
Mount St. Gothard, and after a course of about 
120 miles joining the Po on the left. It traverses 
Lake Maggiore and separates Piedmont from 
Lombardy. 

Ticino (Ger. and Fr. Tessin)^ a canton of 
Southern Switzerland; area, 1088 sq. miles. 
The northern and greater part of the canton is 
mountainous, the Spliigen, St. Bemardin, and 
Mount St. Gothard forming its northern boun- 
dary. The chief river is the Ticino, and Lake 
Maggiore is partly within the canton. Production 
comprises eattle-raising and dairying in the 
north, and viticulture, oil, and cereals in the 
south. The chief towns are Bellinzona (the 
capital), Locarno, and Lugano. Pop. (1020), 
152,256 (mainly Italian-speaking Roman Ca- 
tholics). 

Tickell, Thomas, English man of letters, 
bom in 1686, died in 1740. His success in 
literature and in life was mainly due to Addison, 
who procured for him in 1717 an Under-Secre- 
taryship of State. In 1725 he was appointed 
secretary to the Lords Justices of Ireland, a 
post he held till his death. His chief works are: 
Prospect of Peace, a ballad entitled Colin and 
Lucy, and a fine elegy on the death of Addison. 

Ticks, the largest members of the Acarida or 
order of mites, class Arachnida. They are para- 
sitic animals, possessing oval or rounded bodies, 
and a piercing and sucking proboscis, by which 
they attach themselves to dogs, sheep, oxen, 
and other mammals. Birds and reptiles are also 
annoyed by the attacks of certain species. The 
common sheep-tick (q.v.) is a familiar example. 
Some ticks spread the germs of diseases caused 
by protozoan parasites, e.g. Texas fever of cattle, 
also known as ‘ red-water ’. 

Ticondero'lla, a village and township of 
Essex county, New York, United States. It 
stands on the stream connecting Lakes George 
and Champlain, and figured prominently during 
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the colonial and revolutionaiy period, having a springtides. At the moon's first and last quarters, 


fortress built by the French in 1755. 

Ticiil, a ruined Maya city of Yucatan, Mexico, 
81 miles south of M6rida on the railway Merida- 
Peto (145 miles). 

Tides, the periodical rising and falling of 
the waters of the ocean. The tides are said 
to floo) and e5b, the maximum height being 
attained at high water, the minimum at low 
water. The words jlaw and ebb are also applied 
to the stream or current which in the shallower 
seas is a noticeable accompaniment of the varia- 
tion of level. The tides are caused by the attrac- 
tions of the moon and sun. Generally speaking, 
there are two high waters and two low waters 
in the lunar day of 24 hours 50 minutes, so that 
each day the high waters are about 50 minutes 
later; but this interval is variable, being shorter 
about new and full moon, and longer about the 
quadratures. Although the sun attracts the 
earth, and also the sea, with enormously greater 
force than does the moon, the latter body has 
a tide-producing power rather more than twice 
as great as the sun's. This is because the effect 
depends on the difference of attraction on the 
earth and the sea, and, on account of the moon's 
proximity, the earth's radius is a much larger 
h^ion of the moon's distance than it is of the 
sun's. The varying depths of the ocean, and its 
interruption by the large and irregular continen- 
tal masses, cause great complications in the tides, 
and no simple theory gives anything like a com- 
plete explanation of them. What is known as 
the equilibrium theory, however, gives a view of 
the subject comprising the broad features of the 
case, though requiring much modification when 
applied to the actual terrestrial eonditions. The 
moon attracts the water on the side next to it 
more strongly than it does the earth as a whole, 
or we may say more strongly than it attracts 
the earth at its centre. The waters, therefore, 
tend to be heaped up here, producing a high 
tide. The moon attracts the water on the distant 
side less strongly than it attracts at the earth's 
centre. This difference operates as a force 
tending, as in the former case, to urge the water 
away from the earth's centre. Therefore here 
also the waters tend to be heaped up, as a high 
tide. On a circle all round the earth, 90° from 
these places, there will tend to be low tide. 
The earth rotates on its axis in 28 hours 56 
minutes, but as the moon is moving round the 
earth the same way, it takes any particular 
meridian about 24 hours 50 minutes to perform 
a revolution relatively to the moon; hence the 
two high and two low tides in that interval. 

At either new or full moon, the sun, earth, 
and moon are situated in one straight line. 
The sun's and moon's tide-producing forces are 
therefore combined, and we have the highest or 
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that is, at half moon, the sun is acting at right 
angles to, and thus opposing, the moon's tidal 
action, and we have the lowest or neap tides, 
which represent the effect of the moon minus 
that of the sun. Every fortnight there are 
therefore spring tides, and at the intermediate 
times neap tides. Fi^. 1 and 2 show diagram- 
matically spring tides at new and full moon 
respectively; fig. 8 neap tides at quadrature, 
s and M indicate the sun's and moon's positions 
in respect of direction, but the relative distances 
and sizes of these bodies are necessarily dis- 
regarded. 

In strict accordance with the theoiy outlined 
above, high water at any place would occur 
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when the moon was on the meridian, or twelve 
hours from it. There would thus be high water 
at noon on the day of new or full moon. In 
actual fact, it may be at any time whatever on 
these days, but the time is approximately con- 
stant for one place. The interval from noon 
at which high water occurs at a place on the 
day of new or full moon is called the establish^ 
ment of the port. 

The question which now naturally arises is, 
‘ if the water tends to pile up opposite these 
two bodies (and at the antipodal points), and 
the moon’s influence is twice as great as the sun s, 
why is it not everywhere high water a];^roxi- 
mately when the moon crosses the meridian at 
the given place?’ There are two principal reasons 

why this is not the case. The first is a flmda- 
mental one, and is in accordance with the theory 
of forced oscillations. The tidal wave set up 
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by an external body, say the moon, is compelled 
to travel round the encircling ocean at the same 
rate as the moon herself; it is, in fact, a forced 
oscillation. The vital problem which the mathe- 
matician has to solve is the speed with which 
this wave would continue to travel round the 
earth if the tide-generating forces were suddenly 
removed. He finds that in our particular case 
it would travel much more slowly than the 
forced wave, and theory then indicates that the 
crest of the forced wave lags so much behind 
the moon that it is actually reversed in position, 
that is to say, there is actually low water imme- 
diately under the moon, and high water at 
places 90° away from there. The latter state 
of affairs is further modified by friction, since 
water, though very mobile, does offer frictional 
resistance to relative movements within itself. 
The second reason is that the ocean, instead 
of being continuous over the face of the earth, 
is split up by great continents, so that the only 
region of the earth where the tidal wave has 
a free passage round it is the Southern Ocean. 
Wherever the ocean is restricted into more or 
less closed areas, be they even so large as the 
Atlantic Ocean, the tide-generating forces have 
far less scope. In the Mediterranean Sea the 
true tides are scarcely perceptible, and such os 
occur are much masked by secondary oscilla- 
tions resulting from causes other than the lunar 
and solar action. But that true tides occur, 
even in very small bodies of water, is beyond 
doubt; and Professor Michelson of the United 
States has succeeded, by exceedingly delicate 
methods, in measuring the tides in a closed 
pipe 500 feet long. The result of the interference 
of land masses is that nearly all the observed 
tides at the world^s principal ports are offshoots 
of the main tidal wave in the Southern Ocean. 
Especially is this the case for the whole of the 
Atlantic and Northern £uroi>ean coasts. The 
tides which proceed northwards up the Atlantic 
Ocean are * free * waves like the rollers visible 
on a windy day, though many hundreds of miles 
long from crest to crest. The varying depth of 
the ocean through which they pass, and the 
irregular outline of the coasts bounding them, 
modify them profoundly. 

The tidal waves travel with great speed for 
thousands of miles, and carry their infiuences 
into the more landlocked seas, inlets, firths, 
and river-mouths, where their speed is greatly 
reduced, but their height increased. There are 
several tidal waves traversing the earth simul- 
taneously, each later one being some 12| hours 
younger than the preceding. Before they have 
penetrated to the most distant recesses, they 
are three or four da3ns old. It will thus 
evident why high water may occur at different 
places at any hour in relation to the moon’s 


position. The greatest tidal wave originates in 
the Pacific, near the South American coast, 
travels across that ocean, unites with a lesser 
wave bom in the Indian Ocean, rounds the 
Cape, joins an Atlantic wave, and proceeds 
north. Another part of the Pacific wave enters 
the Atlantic via Cape Horn. The tides which 
reach British coasts are from one and a half 
to two and a half days old at different ports; 
hence the spring tides are a day or two after 
new and ftill moon. The Straits of Dover being 
so narrow as very greatly to obstmet tidal 
passage, our eastern coasts receive their tides 
round the north of Scotland. At certain places, 
as, for example, near the Straits of Dover, two 
sets of tidal waves, which have come by different 
routes, meet. If the two sets differ in phase by 
about six hours, the result is that they practically 
counteract each other and maintain a constant 
water-level. 

To show the passage of the tide waves over 
the oceans of the earth, co-tidal charts^ giving 
the positions of the crests of the waves at suc- 
cessive intervals of one hour, have been con- 
structed, but the correct positions are still very 
uncertain for some regions. 

The tides perform their oscillations so cease- 
lessly and with such apparent regularity that it 
is not to be wondered at that attempts have been 
made from early times to predict the height of 
the water at given places for long periods ahead, 
a prediction which, if successful, offers immense 
advantages to navigators. Until Lord Kelvin 
developed the so-called harmonic analysis of 
the tides, such methods of prediction as existed 
were bas^ upon the examination of long series 
of tidal records with a view to the detection 
of peculiarities in them which could be corre- 
late with the simpler elements of the moon’s 
and sun’s movements. In many cases a secret 
was made of the more successful methods. 
Harmonic analysis, a powerful weapon in this 
and other fields, seeks to disentangle from an 
irregularly periodic phenomenon the various 
harmonic oscillations, some short and some 
long, which are known from theory to be the 
probable cause of the complexity of the pheno- 
menon. The motions of the moon and sun 
relative to the earth have been studied to such 
good purpose by astronomers that it is possible 
to calculate mathematically a number of 
periodicities in the Hide-generating potential’. 
A search for these same periodicities in the 
recorded tides of any given place is then made, 
and the result is invariably to reduce the records 
to something like order, although to this day 
tidal analysis and prediction are susceptible of 
great improvement and are receiving the in- 
tensive study which they deserve. At Liverpool, 
attached to the university, is the Tidal Institute, 
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which carries on this work and publishes an in dm Ceomnm (Revolt in the Cevennes), an 
annual report on its progress. Although the incomplete work. In 1826 he published his 
tidM at many places of observation are * free* Dramaiurgische BWiter. His study of Shake- 
oscillations in the sense that they have travelled speare resulted in Shakespeares Vorschule, and 
over vast dis^ces from the regions in which they the continuation of the German translation of 
received their main generating impulses, yet it Shakespeare commenced by Schlegel. His last 
is, in theory, impossible for any given periodicity story of importance was Vittoria Accarombona 
impressed on them there to be damped out. (1840). — Cf. Carlyle, Essay on Tieck, 

The relative intensities of these component Tiel, a city of Holland, in the province of 
oscillations are greatly modified as the tidal Gelderland, on the Waal and the Elft-Dodrecht 
wave passes through areas of water of the most Railway. Farm tools, tobaccos, and salt are 
varied depth, breadth, and outline, and ap- made, and there is a fruit-shipping trade. Pop. 
parent new short periodicities ate the result of 11,500. 

its passage into the shallow waters of the im- Tientsin', a town of Chihli Province, North 
mediate coastal or estuarine areas. The same China, the river-port of Peking, with which it 
influences cause the ranges of the tides to differ communicates by the Pei-ho River. Tliis river is 
greatly from place to place in landlocked seas, only navigable by native craft, and large vessels 
At Cherbourg the spring tide range is 20*7 feet, anchor outside its mouth, in the Taku roadstead, 
while on the Dorset coast opposite it is little In winter (December to April) the river is ice- 
more than 6 feet. Between Wexford and the bound. There is railway communication with 
waters of the Bristol Channel there is a still Peking, Manchuria, &c. There is a large trade in 
greater difference. European goods, Tientsin being one of the treaty 

The height of the water at a given time and ports. Imports include cottons, sugar, hardware, 
place, besides being subject to the regular opium, &c.; exports, wool, cotton, camcFs hair, 
oscillations described above, is influenced by &c, 

atmospheric pressure and by winds, being The Taku forts were taken by the British and 
depressed when the barometer rises, and vice French in 1860, and Tientsin opened to foreign 
versa. The wind effect may on occasion assume trade. During the Boxer Rising (1600) the city 
serious proportions, as when a disastrous coastal suffered greatly, and was occupied by European 
flood is caused by a gale. — BmuoGRAPHY: Sir G. troops. Pop. 838,680. 

H. Darwin, The Tides and Kindred Phenomena ^^Tier'ra del Fue'go, an archipelago occupying 
in the Solar System; H. D. Warburg, Tides and ^he southern extremity of South America, sepa- 
Tidal Streams; The Tidal Institute, Liverpool rated from the mainland by the Strait of Mogel- 
University, Annual Reports; W. H. Wheeler, Ian. It consists of one large island (Tierra del 
A Practical Manual of Tides and Waves; H. t\iego) and several smaller, with a total area of 
Lamb, Hydrodynamics, about 82,000 sq. miles, and is divided between 

Tieck (tek), Johann Ludwig, German poet of Argentina and Chile, the respective capitals being 
the romantic school, born 1773, died 1853. Punta Arenas and Ushuaia. The whole region 
Educated at Halle, Gdttingen, and Erlangen, he is mountainous, but considerable areas arc suited 
began his literary work by the writing of tales for pasturage if not for tillage, and large sheep- 
and romances, e.g. Abdallah; the novel William farms are common. The climate is moist and 
Lovell (three vols.); Peter Lebrecht: a History chilly. The natives (about 1000 only) are fast 
without Advmtures; and Volksmdrchm von Peter nearing extinction. Tierra del Fuego was dis- 
Lebrecht, At Jena, in 1799-1800, he entered on covered by Magellan in 1520, and received its 
friendly relations with the Schlegels, Novalis, name (Land of Fire) from the fires he saw on its 
Brentano, and others, and through this associa- coast at night, 
tion arose what has been denominated as ‘ the Tiers-fctat. See States-Omeral, 

Romantic School of Germany ’. In 1799 he Tiflls, the capital of the Caucasian Republic 
published Romantische Dichtungm (two vols.), of Georgia, on the Kur. Manufactures include 
and (1804) his comedy Kaiser Octavianus, His cotton and silk, leather, and soap. The artisans 
Phantaaus (three vols. 1812-1817) gave the first of Tiflis are celebrated as silversmiths, gun- 
sign of his having fireed himself from the mysti- smiths, and sword-makers. The town is served 
cism and extravagance of his earlier works. In by the Transcaucasian Railway, and the foreign 
1817 he visited England, where he collected tradeofTranscaucasiawith Asia is mostly carried 
material for his Shakespeare, IBs Collected on from Tiflis. Pop. 850,000. 

Novels (twelve vols., 1858), raised him to the TIIUs, a former government of Trans^ucasia, 
front rank of contemporary literature. They Russia, now a province of Georgia. It is moun- 
include: DichterlOim (A Poet’s Life— Shake- tainous, and belongs entirely to the basin of the 
speare); DerToddes Dichiers (The Poet’s Death— Kur (q.v.), the soil in the upper valley of which 
Camoens); The Witches' Sabbath; and Aufrukr is of extraordinary richness, but the Steppe 
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region in the lower reaches is dry and requires 
irrigation. Agriculture (wheat, maize, cotton, 
&c.) and stock-raising are progressive; copper 
(in the Lialvar Mountains), Glauber's salt, lead 
(Upper Kur Valley), antimony, and pyrites for 
sulphur are among minerals worked. About 
million acres of virgin forest await exploita- 
tion. Area, 15,000 sq. miles; pop. 1,478,000. 

Ti^er {Felts tigris), a well-known carnivorous 
mammal, possessing, in common with the lion, 
leopard, &c., five toes on the front feet and four 
on the hinder feet, all the toes being fUmished 
with strong retractile claws. The tiger is about 
the height of the lion, but the body is longer 
and the head rounder. It is of a bright fawn 
colour above, a pure white below, irregularly 
crossed with black stripes. The tiger attains its 
full development in India, the name of * Bengal 
tiger ' being generally used as synonymous with 
those specimens which appear as the tjrpical and 
most powerful representatives of the species, and 
ranges north into Manchuria, where it is repre- 
sented by a thick-fUrred variety. The tiger also 
occurs in Java and Sumatra. In habits it is 
far more active and agile than the lion, and 
exhibits a large amount of fierce cunning. It 
generally selects the neighbourhood of water- 
courses as its habitat, and springs upon the 
animals that approach to drink. ' Man-eaters * 
are tigers which have acquired a special liking 
for human prey. The natives destroy tigers 
by traps, pits, poisoned arrows, and other 
means. 

Tiger-beetle {Cicindela campeatris), a species 
of beetles which is swift and active in its move- 
ments, and preys upon other insects. The larva 
is equally rapacious. 

Tiger-cat, a name of not very definite sig- 
nification, sometimes given to some of those 
animals of the family Felidae which are of 
middling size, and resemble the tiger in their 
form or markings, such as the chati, the margay, 
the ocelot, the serval, &c. (q.v.). 

Tiger-flower (Tigridia pavonia)^ a Mexican 
bulbous plant of the nat. ord. Iiidaceae, fre- 
quently cultivated in gardens on account of 
the magnificence of its flowers. The stem is 
about 1 foot in height, with sword-shaped leaves. 
The flowers are large, of a singular form, and very 
evanescent. The petals are of a fine orange-red 
towards the extremity; whitish or yellowish and 
beautifully spotted at the base. 

Tiger-lily {LUium Hgnnum), a native of 
China, common in English gardens, having 
scarlet flowers turned downward, the perianth 
being reflexed. It is remarkable for having 
axillary buds on the stem. The bulbs are eaten 
iOfChiaa and Japan. 

Tiger-moth {ArcHa caja), a genus of lepi- 
dopterous insects, the caterpillars of which are 


well known under the popular name of ‘ woolly 
bears'. The moth is coloured red and brown. 
The larvs feed on dead nettles. See Moth, 
Tigris, a river of Mesopotamia (Iraq), formed 
by the union of several streams near Diarbekr 
(East Kurdistan). It passes Diarbekr, Mosul, 
and Bagdad, and joins the Euphrates (q.v.) 
after a course of 1100 miles. 

Til, or Til-seed, the seed of the Sesdmum 
indicum (see Sesamum), also of Guizotia oleifera, 
a small plant belonging to the Compositae, exten- 
sively cultivated in parts of India for the bland 
oil obtained from the seed. 

Tilburg, a town and railway junction of the 
Netherlands, in the province of North Brabant. 
It has woollen factories, calico-printing, and other 
industries. Pop. (1020), 62,808. 

Tilbury, an urban district of Essex, England, 
on the north bank of the Thames. 

Tiles. See Encaustic Tiles; Drainage, 
Tilia'cesD, the lime tree family, a natural 
order of polypetalous dicotyledonous plants, 
consisting chiefly of trees or shrubs, with simple, 
toothed, alternate leaves, furnished with stipules. 
The species are generally diffused throughout the 
tropical and temperate parts of the globe. They 
have all a mucilaginous wholesome juice, and are 
remarkable for the toughness of the fibres of 
their inner bark, which is used for various 
economical purposes under the name of bast. 
Among the most important genera are TIlia 
and Corchorus, the former containing the com- 
mon lime, the latter jute. 

Till, a name in Scotland for unstratified stony 
boulder-clays, and now extended by geologists 
to any similar superficial or drift deposit. 

TiUand'sia, a genus of epiphytes, belonging 
to the nat. ord. Bromeliacese, natives of tropical 
America. T, amoena and T, apknderts are culti- 
vated in hot-houses on account of the singular 
variety and splendour of the colours of their 
spathes and flower-spikes. T, ttsneoides is a 
native of the Southern United States, where it 
hangs in festoons from trees. 

Tiller. See Steering Gear, 

Tilletia. See Bunt; Ustilaginece, 
Tillicoultry (til-i-kd'tri), a manufacturing 
town and police burgh of Clackmannanshire, 
Scotland, on the Devon. The manufacture of 
shawls, plaids, tartans, and tweeds, &c,, is largely 
carried on. Pop. 8100. 

Tillotson, John, English prelate, bom in 
1680, died in 1604. In 1647 he became a student 
of Clare Hall, Cambridge, and he was elected a 
Fellow in 1651. He was a Presbyterian preacher 
until 1662, when he submitted to the Act of 
Uniformity, and was chosen preacher to the 
society of Lincoln's Inn, and lecturer at St. 
Lawrence, Jewry, in 1664. After becoming a 
D.D. in 1666, he was made king's chaplain, and 
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presented to a prebend of Canterbury. He was 
subsequently appointed Dean of' Canterbury, 
and in 1689 he became Dean of St. PauPs. 
During the suspension of Archbishop Sancroft, 
Tillotson exercised the archiepiscopal jurisdic- 
tion, and in 1091 reluctantly accepted the arch- 
bishopric. His liberal views rendered him 
obnoxious to the advocates of orthodoxy, and 
he was assailed with great animosity after his 
acceptance of the primacy. Tillotson's sermons 
were at one time veiy popular. 

Tilly, Johann Tserclaes, Count von, German 
soldier, bom about 1569 at Tilly, in Walloon 
Brabant, died 80th April, 1682. After being 
educated by the Jesuits, he served successively 
in the Spanish, Austrian, and Bavarian armies. 
On the outbreak of the Thirty Years’ War 
(q.v.) he led the army destined to crush the 
Protestants in Bohemia. He defeated them at 
the White Mountain (Nov., 1620), and in 1022 
conquered the Palatinate, defeating several Pro- 
testant commanders. On 27th Aug., 1626, he 
defeated Christian IV of Denmark in Bruns- 
wick, and compelled him to return to his own 
country. In 1680 Tilly succeeded Wallenstein as 
generalissimo of the imperial troops. His most 
celebrated exploit is the sack of Magdeburg, 
20th May, 1681. Gustavus Adolphus met him 
at Breitenfeld, near Leipzig (17th Sept., 1631), 
when Tilly was beaten, and was himself wounded. 
In a subsequent engagement with the Swedes 
on the Lech (15th April, 1082) a cannon-ball 
shattered his thigh, and caused his death. 

Tilsit, a town of East Prussia, on the Mcmcl. 
Manufactures include: iron castings, machinery, 
paper, cloth, soap, oils, leather, and cheese. 
Pop. 40,000. The town is celebrated for the 
peace concluded here in July, 1807, between 
Russia and Prussia and Napoleon. 

Tilt-hammer, a large and heavy hammer 
worked by steam- or water-power, and used in 
forgings. It has been largely superseded by the 
steam-hammer, but is still advantageously used 
with light work. 

Tilting, the leading item of the contests 
held at mediaeval tournaments, consisted of 
combats between two or more opposing horse- 
men armed with lances, the points of which 
were sometimes, but not invariably, blunted. 
Sir Walter Scott’s description in Ivanhoe of 
the tournament at Ashby-dc-la-Zouch affords 
a lifelike picture of the scene. * Tilting at the 
quintain ’, so named from having early taken 
place in Roman camps in an open space between 
the fifth and sixth maniples, continued until 
the eighteenth century; the figure tilted at 
was usually a Saracen, as typical of the natural 
enemy of all good Christians. A similar innocuous 
amusement was ’ tilting at the ring *; failure to 
pass the lance-point fairly through the circle 


often spilt a cask of water on the unsuccessful 
tilter’s head. 

Timber. Timber might be defined as wood 
utilized commercially. The term wood is usually 
held to mean those parts of the vegetable axis 
possessing a sufficient degree of hardness to be 
used for purposes where strength is required. 
Many plants possess woody stems; but bulk and 
dimensions are required in timber, and ac- 
cordingly the greater portion of the woods used 
is derived from trees. Wood, unlike steel, is 
not homogeneous, but is made up of hollow 
fibres, most of which are placed parallel to each 
other in the direction of the vertical axis of the 
tree. The outer layer or sapwood in a tree is 
generally lighter in colour, and usually inferior 
as timber to the heartwood or inner portion, 
which is much harder and denser and darker 
in colour owing to the presence of substances 
with which it is impregnated. Where knots or 
any abnormal growths occur, the fibres arc 
usually found running in various directions, and 
any variation from straight grain has a dele- 
terious effect on the strength of the wood. The 
most common cause of decay in timber is the 
presence of moisture and the subjecting of the 
wood to alternating conditions of wetness and 
dryness, combined with heat and absence of 
ventilation, (’onscriuently wood buried deep in 
the ground, placed under water, or kept ab- 
solutely dry will not decay. In all other situa- 
tions timber is liable to decay unless treated 
with antiseptics or fungicides. 

Commercial timber is divided into three main 
classes: hardwoodSy aoftwoodSy and cfmifera. 
Generally speaking, hardwoods thrive best in 
the warmer zones, while softwoods and conifers 
do well in the colder regions of the earth. Botani- 
cally the conifers are quite distinct from the 
other two groups, but commercially and techni- 
cally these differences are only of importance in 
so far as they effect the utility of the wood. 

The physicai propertica of timber are of great 
importance in estimating its value. Weight or 
density is dependent on the proportion of wood 
fibres to the other substances contained in the 
wood, and this will vary in different parts of a 
tree as well as in different species of trees. The 
only convenient standard of density is specific 
gravity, which varies according to the moisture 
in the wood. Moreover, the crushing strength 
and stiffness in a piece of wood increase approxi- 
mately directly as the density. Some of the 
heaviest timbers are teak, boxwood, and ebony: 
spruce, Scots pine, and poplar are among t^ 
lightest. The relation of wood to moisture is 
very important. Hardwoods have a lower water 
content than conifers, while sapwood has 
naturally a larger water percentage than heart- 
wood. Moisture in wood affects veiy^ strongly 
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the shrinkage, expansion, warping, and eracking 
of timber. Irregularities in shrinlu^ cause wood 
to become warped, but careful seasoning or 
drying reduces this to a minimum. When the 
strains due to unequal shrinkage are too great 
for the strength of the timber, cracks are formed; 
and the more rapidly wood is dried the greater 
is the tendency to crack. A decrease in water 
content causes generally an increase in strength, 
but careless seasoning of timber may bring about 
defects which neutralize this advantage. 

The mechanical properties of timber are 
largely dependent on the physical properties. 
The strength and hardness of timber arc directly 
proportional to the weight. Defects usuaUy 
decrease strength; but careful seasoning has 
beneficial effects. The elasticity of timber varies 
directly with its strength, while flexibility and 
toughness are usually incrcMed with the quan- 
tity of moisture. Hardness in wood is rather 
an indefinite term, since it depends on the instru- 
ment used in cutting it. Ebony and lignum- 
vitas are examples of the hardest, while spruce 
and poplar are amongst the softest of woods. 
Durability is of primary importance. Any 
timber placed in a situation favourable to the 
development of fungi will .decay; but woods 
differ much in their resisting power. This de- 
pends mainly on the extent to which the wood 
is exposed to alternating changes from moisture 
to chyness, for fungi develop better under such 
conditions. Woods such as conifers and soft- 
woods, which are specially liable to attacks by 
insects or fungi, can be made of real commercial 
value by impregnation treatment. Many of the 
less resistant and lower priced species may be 
used in the place of more durable but more 
expensive species, if the former have been 
properly treated with creosote or some other 
preservative. 

Timbuktu, or Timbuctoo, a city of the 
French Sudan, near the southern edge of the 
Sahara, an important centre of trade 6 miles 
north from the main stream of the Niger. It 
mostly consists of adobe houses, but there are 
several mosques and a citadel. It depends 
chiefly on commerce, being a centre of traffic 
along the Niger, and is accessible from the coast 
by Senegal-Niger Railway (Kayes-Koulikoro), 
844 miles, and by steamer thereafter. Pop. 7000. 

Time, in music, is regarded from two quite 
different standpoints, and may refer cither to 
the pace at which a composition is performea 
or to its rh3rthm as indicated by the notational 
value of the bar. It is unfortunate that such 
confusion should persist, but it is found in all 
countries, and there is little prospect that it will 
ever be removed. In English-speaking countries 
the difficulty might be solved by using the word 
tempo in the first case and lime in the second. 


Tempo, or pace, is a vital element in the suc- 
cess of any performance, and a wrong choice of 
tempo, if the error is sufficiently great, can alter 
entirely the character and meaning of a piece 
of music. Yet it was not till about the middle 
of the seventeenth century that composers began 
to provide tempo indications. At that period 
the art of instrumental composition was in its 
infancy, and the limited range of style and 
expression scarcely demanded that the composer 
should offer guidance as to rate of speed. As 
the art advanced it became more and more the 
custom to indicate the required tempo, and Italy 
being the foremost country at that time in 
instrumental composition, it was natural that 
Italian terms should be used. They are still 
employed and understood universally, but in 
later times there is a growing tendency for 
composers to use the terms of their native tongue, 
a procedure that can be justified, though it has 
an obvious disadvantage. Beethoven was one 
of the first to adopt this practice. In course of 
time the original significance of the more familiar 
of the Italian tempo-indications has slightly 
altered, the fast terms being taken faster and 
the slow terms slower. Thus, aUdgro, which was 
formerly used in the sense of ‘ happy * or ‘ lively ’, 
is now always understood to mean * quick*, and 
the term * Allegro agitato * suggests nothing in- 
congruous to the musical mind. 

Time, in reference to notation and rhythm, 
is largely a technical matter, and does not call 
for detailed mention here. The reader may be 
referred to any of the numerous textbooks on 
rudiments of music. It is applied to all kinds of 
rhythmic combinations, and the particular one 
in immediate use is indicated by the time- 
signature, a vulgar fraction representing the 
proportion of a semibreve which is contained in 
each bar of the music. There are two general 
classes of time, simple and compound, the unit 
of measurement in which is a simple note and a 
dotted note respectively. A feature of modem 
compositions is the constant changing of the 
time-signature. See Staff, 

Time, Sidereal (Lat. sidereus, pertaining to 
the stars), is so called because of its relation to 
the apparent diurnal motion of the stars, as 
opposed to solar time, which depends upon the 
sun. One rotation of the earth upon its axis does 
not take 24 hours of ordinary clock time, but is 
accomplished in 8 min. 55*9 sec. less. Therefore 
a star, after crossing the meridian, returns again 
to the meridian in 28 hr. 56 min. 4*1 sec. of 
ordinary time. The sun takes the additional 
interval of nearly 4 minutes because of its ap- 
parent motion eastward relatively to the stars, 
which is due to the earth*s annual revolution 
around it. It is of course convenient to the 
astronomer to keep a time which corresponds 
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with the apparent motion of the stars, and he 
therefore has a sidereal clock, whose hour hand 
travels round the 24>hour dial in the sidereal 
day of about 4 minutes shorter than the solar 
day. It is necessary to have a definite instant 
of commencement of the sidereal day, or a point 
of time at which the sidereal clock is to indicate 
0 hr. 0 min. 0 sec. The instant is not defined by 
the passage of any arbitrarily selected star 
across the meridian, but by the passage across 
the meridian of the point of the celestial sphere 
known as the First Point of Aries. This is one 
of the two points at which the ecliptic, or sun's 
apparent annual path, crosses the celestial 
equator, and is the position which the sun 
occupies when crossing the equator at the spring 
equinox, on or about the 2l8t of March. This 
point is very nearly, but not quite, fixed with 
reference to the stars. It has a very slow west- 
ward movement, in virtue of which it performs 
a revolution roimd the ecliptic in nearly 20,000 
years (for explanation, see Precession of the 
Equinoxes), Neglecting this slight motion, each 
star crosses the meridian at a practically con- 
stant interval of time after the crossing of the 
First Point of Aries, and thus at a constant time 
on the sidereal clock. The interval is the star's 
right ascension, measured in time units. It 
will therefore ^ evident that, approximately 
speaking, whenever the sidereal clock at a given 
place shows a certain particular time, say 5 hr. 
40 min., the aspect of the heavens will be always 
identical with all the stars in the same places. 

Sidereal time is therefore useful when the 
observer wishes to point an equatorial telescope 
provided with setting circles at a celestial object 
whose co-ordinates, i.e. right ascension and 
declination, are known. He first sets the de- 
clination circle of the telescope to the object’s 
declination. He consults the sidereal clock. If 
the time it indicates should be exactly the right 
ascension of the object, he knows the object will 
just be crossing the meridian. If it is different, 
the amount of the difference shows by what 
angle (hour-angle), eastward or westward as the 
case may be, the object is off the meridian. The 
hour circle of the telescope is set accordingly, 
when the object will be in the field of the tele- 
scope. If the sidereal clock is precisely correct, 
or if its error is known, evidently the right 
ascension of a star can be found by noting at 
what time on the clock the star crosses the 
meridian. The instant of the star's crossing the 
meridian is obtained by observation with the 
transit circle (q.v.). Conversely, if a star's right 
ascension is Imown, observation of the time by 
the clock at which it crosses the meridian will 
^ve the error of the sidereal clock. Although 
sidereal time is useless for the ordinary purposes 
of life, mean solar time is practically always 


obtained by astronomers through the medium 
of sidereal time. The transit of a star can be 
observed with great accuracy, whereas the sun 
is a most unsuitable object for a time observation. 
Navigators, who require to determine local time 
by the sextant to find the longitude, are mainly 
dependent on observation of the sun; but for 
such purposes the time is required to be found 
correct only to a second or two, while in fixed 
observatories, witli their large and stable instru- 
ments, it may be ascertained within a very small 
fraction of a second. 

For determining sidereal time, stars which are 
near the celestial equator are more useful than 
those in higher declinations, because their appa- 
rent motion is more rapid. Convenient stars 
commonly used for the purpose are denominated 
clock stars. The method of observing the star's 
transit will be found in the article Transit 
Circle. The star's right ascension must be 
accurately reduced to the date of the observation, 
by applying corrections in respect of parallax 
and proper motion (if cither is appreciable), 
aberration, prec'cssion, and nutation. For the 
chief stars, the results are to be found in the 
Nautical Almanac. The difference between the 
star's right ascension and the observed time of 
its transit by the clock, each projierly reduced, 
gives the error of the clock. The sidereal clock 
is always kept to the local sidereal time of the 
meridian of the observatory, while the mean 
time clock is kept to the time of the standard 
meridian of the country — in the case of British 
observatories, to Greenwich mean time. The 
difference between Greenwich sidereal time and 
Edinburgh sidereal time is the same as the 
difference between Greenwich mean time and 
Edinburgh mean time; in each ease the Edin- 
burgh time is the slower by an amount equal 
to the longitude of Edinburgh expressed in 
time (about 12 minutes 44 seconds). Mean 
time of a place, as kept for astronomical pur- 
poses for many centuries back, always agreed 
with the sidereal time of the place once a 
year, about 22nd March. About 22nd Sept, it 
differed by 12 hours. But with the change 
introduced on 1st Jan., 1925, the mean time 
clock showing 0 hours at midnight instead of 
at noon, the coincidence of the times will occur 
always about 22nd Sept. 

Time, Standard. For regulating the ordinary 
affairs of life, a reckoning of time of day is adopted 
which is ba^ primarily on the apparent daily 
motion of the sun. The instant of the sun's 
upper crossing of the meridian is called noon, 
and that of its lower crossing is called midnight. 
The day is considered to commence at midnight, 
imd its two sections are each divided into 12 
hours, distinguished as a.m. and p.m. Owing, 
however, to the varying length of the day (noon 
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to noon), as indicated by the sun, a fictitious or 
mean sun is imagined to exist, which moves 
uniformly, and time is made to conform to its 
position (see Equation of Time), All the places 
on one terrestrial meridian have noon (either 
apparent or mean noon) at the same instant, 
but places in different longitudes have different 
times, varying at the rate of 1 hour for every 
15° of longitude, or 4 minutes for 1°. Before the 
introduction of railways, the disadvantages of 
diverse local times were not greatly felt, and 
most places kept the local time. When railway 
travelling became common, it was nccessaiy for 
a uniform time to be used at all the stations of 
a railway. Greenwich mean time was generally 
adopted by the railway companies in Great 
Britain, and gradually came to be used for 
most purposes of precision. In 1880 the use 
of Greenwich mean time was legalized, and, 
though it was not made compulsory, its employ- 
ment became practically universal. In 1016 
and subsequent years, the * daylight saving * 
scheme was put into operation during a period 
of some months in the middle portion of the 
year. During that period the standard time 
was appointed to be 1 hour in advance of 
Greenwich mean time, which latter was re- 
garded as normal time, while during the rest 
of the year normal time was to be kept (see 
Summer Tin^ Act; Daylight Saving), It was 
then that for the first time Greenwich mean 
time was definitely prescribed by law to be 
the * time for general purposes *, though for 
part of the year only. It was also provided 
that Greenwich mean time might continue to 
be used during the whole year for the purposes 
of astronomy, meteorology, and navigation. 

During the latter part of the nineteenth 
century, it was usual for most of the chief 
countries to use a standard time, determined 
in each case by the meridian of the capital city. 
They also commonly used this meridian for the 
reckoning of longitudes. Owing, however, to 
the large merchant fleet and commerce of 
Britain, the Greenwich meridian was mainly 
used as prime meridian for all maritime pur- 
poses. Paris mean time is 9 minutes ahead of 
Greenwich, Berlin time 54 minutes, Rome 
time 50 minutes, Ac, Differences of such 
diverse amounts were found to be very in- 
convenient, and, as a result of international 
and astronomical conferences, standard times 
were introduced based on Greenwich mean time, 
differing from it by an integral number of 
hours, and using the same minutes, although 
in a few cases differing further by an odd half- 
hour. Thus most European countries now use 
as their normal time (1) Greenwich mean time; 
or (2) Mid-European time, one hour faster; 
or (8) East European time, two hours faster. 


whichever is the most accordant with their 
geographical position. Most countries in other 
continents employ these or other * zone times * 
similarly based on the Greenwich meridian. 
Navigators had long been accustomed to use 
* ship time *, altering their clocks each day to 
the local time of the longitude in which the 
ship was situated at noon. But from about 
1920 it has become the practice at sea also 
to use zone times, altering the clocks by an 
exact hour for each 15° of longitude, upon an 
average, that the ship has sailed eastward or 
westward. The minute hands of the clocks 
thus always show the Greenwich time minute. 

It has sometimes been suggested that Green- 
wich mean time should be used everywhere 
throughout the world, thereby abolishing all 
other standard times. This, however, would 
have grave disadvantages. At many places 
each day and calendar date would begin at 
some hour during the daylight, allotting two 
parts of the same period of daylight to different 
days of the week and month. Or, if otherwise 
arranged, the day would require to begin not 
at zero time on the clock, but at some odd hour 
and minute. It is true that one might soon 
get accustomed to calling the midday hour 
‘ 7 o’clock ’, or anything else. But on travelling 
to any other longitude, he would find his habits 
of thought as regards time completely upset 
by the changed meaning of the hours of the 
day. The use of zone times preserves a suffi- 
ciently definite significance to the nomenclature 
of the hours to meet practical convenience. 

Standard time is regularly determined at 
Greenwich and other observatories in this 
country, mainly by observation of the transit 
of stars, and is disseminated to the railways, 
post offices, &c., by electric current. Standard 
time is also sent out daily by wireless signals 
from certain stations on the Continent. These 
signals may be picked up by ships at sea, which 
can therefore now in many cases be practically 
independent of the chronometer. 

Times, The, a London journal which has 
long held the leading position among British 
newspapers, was established in 1785 by John 
Walter, originally an underwriter at Lloyds, as 
The Daily Universal Register, the additional 
title of The Times being prefixed in 1788. The 
paper’s early career was stormy; for in 1789 
Walter suffered a sentence of fine and imprison- 
ment for having published an article reflecting 
on the Duke of York. Paper and proprietor 
survived the punishment, and were far on the 
road to success when, in 1812, the first John 
Walter died. Under his son and successor, John 
Walter the second. The Times advanced rapidly 
in power and importance. In 1814 steam was 
introduced as motive power to the printing-room* 
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and this was only the first of a long series of 
mechanical improvements made in the produc- 
tion of the paper; in 1860 stereotype printing 
was established, and nine years later the Walter 
press was perfected. The news-collecting and 
literary side of the journal more than kept pace 
with these advances. Special attention had long 
been devoted to securing foreign news, and, 
as in the case of Waterloo, the paper frequently 
forestalled the Government in receiving early 
tidings of important over-sea events. In 1841 
Thomas Barnes, after an editorship extending 
for a quarter of a century, was succeeded in the 
chair by John Delane, then only twenty-four; 
under his rule the paper gained the unofficial 
title of * The Thunderer ’ from the vigorous leaders 
supplied by Edward Sterling, father of the later 
famous John. Later editors of distinction were 
Thomas Chenery, who succeeded Delane in 
1877; and George Earle Buckle, who assumed 
the reins in 1884. Macaulay and Moore supplied 
The Times with poetry; Thackeray was a leading 
reviewer, besides contributing much original 
matter; while Brougham and Beaconsfleld both 
wrote for its columns. In 1841 the paper's 
discovery and exposure of an elaborate and 
gigantic fraud upon bankers, which was being 
engineered from France, gave no small impetus 
to an ever-increasing success. The exposure led 
to an action at law against The Times, Prominent 
London financiers raised a fund to pay the 
paper’s costs; and this, being refused by the 
proprietor, was devoted to the foundation of 
scholarships at Oxford and Cambridge, and to 
the placing of commemorative tablets in The 
Times office and the Royal Exchange. A further 
public service due to the energy and enterprise 
of the paper was the exposure of the gross mis- 
management of the Crimean War, as set forth 
in the letters of its special correspondent. Dr. 
(later Sir) William Howard Russell. In 1887 
The Times articles on * Parnellism and Crime * 
led to the establishment of the Parnell Com- 
mission and the exposure and suicide of the 
forger Piggott. The third John Walter had 
succeeded as proprietor in 1847, his place being 
taken in 1894 by Arthur Walter. In 1908 the 
great newspaper became the property of a 
company, with the late Lord Northcliffe as 
financial chief. Lord Northcliffe’s shares in The 
Times, as well as those of Sir John Ellerman, 
were acquired by Mr. John Walter in Oct., 1922, 
and Major the Hon. J. J. Astor was associated 
with Mr. Walter in their acquisition. In 1895 
the paper published The Times AUas, which 
was shortly followed by a OazeUeer; later enter- 
prises of a like nature were the production 
of an edition of the Encydopesdia Britannica, 
a reprint of the earlier volumes of Punch, a 
History of the War in South Africa, &c. The 


Times Book Club dates from 1905. These 
innovations have, in the opinion of some readers 
of the older school, somewhat shaken the great 
journal on that pedestal of dignified infalUbility 
on which it so long stood secure; but it un- 
doubtedly remains the leading paper of the day. 
— Cf. The Times Centenary Number (1888); B. 
T. Cook, Delane of The Times (1915). 

Timoleon, Greek general, liberator of Sicily 
from the dominion of Dionysius the Younger, 
was bom at Corinth about 411 b.c., died 887 B.C. 
He was passively involved in the assassination 
of nis brother Timophanes, who wished to usurp 
the supreme power, and spent twenty years in 
voluntary exile. On the invitation of his fellow- 
citizens he returned and took command of the 
troops sent to Sicily to aid the Syracusans 
against Dionysius the Younger and the Cartha- 
ginians (844 B.C.). lie expelled Dionysius from 
Syracuse (848 b.c.), and totally routed the 
Carthaginians (389 b.c.). Having restored their 
liberty to the Syracusans, and rccralled the exiles 
and fugitives, he gave the citizens a new and 
more stable constitution, and finally, having 
accomplished his mission, voluntarily laid down 
his power and retired into private life. All 
Sicily mourned his death, and he was buried at 
the expense of the city. 

Timor, the most easterly of the Sunda Islands, 
Malay Archipelago, politically divided between 
the Netherlands and Portugal. Physical , — It is 
traversed from cast to west by rugged limestone 
mountains (0000-7000 feet average altitude) 
running parallel to the coral-fringed coast-line, 
and furrowed by the valleys of short, turbulent 
streams. The fiat (;oastal plains arc humid and 
malarial, and the mean daily temperature is 
from 80° to 100° F. Above the 2000-3000 feet 
level, however, anophcline mosquitoes disappear 
(at least in the Portuguese area), and malaria 
is replaced by hill diarrhcca. There are two 
seasons: (1) wet (November-April), and (2) dry 
(May-November). Dutch Timor possesses many 
mud volcanoes. Political , — The divisions are as 
follows: 

(1) Dutch Timor, the western half of the island, 
excluding the enclave of Ocussi (Portuguese) on 
the north coast. There is a coast-line of 450 
miles broken by Keepang Bay, upon which 
stands the port of Keepang. Tetum in the east, 
Dawan in the west, and Malay in Keepang are 
the chief languages; the people (pagan) are 
mainly Timorese, Belonese, and Keepangs (also 
found in Samau Island, where their rajah is 
located). Keepang is the administrative centre 
of Timor Archipelago (26,410 sq. miles; pop. 
1,000,000). Production , — Maize is the native 
staple; rice, wheat and millet, sago, coco-nut 
palms, tobacco, onions, vegetables, and fruit are 
raised. Small horses are exported, with honey 
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and wax. &c. Area, 6000 sq. miles; pop. (veiy He was evidently a trustworthy, capable agent 
doubtful ). 850,000. of the Church. But there was a vein of backward- 

(2) Portuguese Timor, the eastern half of the ness in him, a shrinking from responsibility, and 
island, including the enclave of Ocussi (050 sq. even a tendency to timidity, against which his 
miles) and Kambing Island (55 sq. miles); senior warns him. 

total area, 7380 sq. miles; pop. 377,800. There All that is known of him is preserved in Acta, 
is a coast-line of 500 miles; the Ocussi scal>oard xvi, 1-8; xvii, 14-15; xviii, 5; xix, 22; xx, 4-5; 
is 85 miles long. The natives arc mainly pagan and the references in PauFs epistles (1 Theaa, i, 1; 
Belonesc; but there are also Arabs, Chinese, and iii, 2, 6; 2 Theaa, i, 1; 1 Cor, iv, 17; xvi, 10; 
Portuguese. Tetum is the lingua franca, Dili 2 Cor, i, 1, 19; Phil, i, 1; Col, i, 1; Philem, i; and 
(Dilly) is the capital and chief port (pop. 4000). the pastoral epistles). 

Production, — Coffee is the greatest export, with Timothy, Epistles to, two books of the New 
sandalwood second and copra third. Skins and Testament attributed to St. Paul. These epistles, 
hides, buffaloes, bees-wax (from hordes of wUd along with that to Titus, are called the pastoral 
bees), cocoa, and horn are also exported. Rice, epistles, as to the genuineness of which there 
alcohol, and textiles are the chief imports. See has been considerable controversy. By the early 
Malaya (section Malay Archipelago); Sunda Christian Fathers they were almost universally 
Islands, accepted as genuine, and their genuineness is 

Timorlaut, or Tenimber Islands, a Dutch also supported by external testimony. They 
group of islands of the Malay Archi[>elago. The were, however, rejected by Marcion, Basilides, 
largest, Timorlaut or Yamdena, is about 75 and other Gnostic heretics. In mc^em times 
miles long by 25 miles broad, ^laru (299 sq. both views have been ably advocated. Their 
miles) and Larat (199 sq. miles; pop. 2000) with genuineness is chiefly attacked on the grounds 
thirteen smaller islands complete the group that their style differs from that of the acknow- 
(area, 2096 sq. miles), which belongs to the ledged epistles of St. Paul, that the heresies 
Residency of Amboyna. The islands are low and alluded to in the epistles betray a later age, that 
calcareous. Products include maize, fruit, pota- the ccelesiastical polity of the epistles is too 
toes, palm-oil, and trepang. Pop. 25,000. complete to belong to the time of the Apostles, 

Timothy (Timotheus) is the name, in the and that it is difficult to find any part of the 
New Testament, of a younger colleague of St. Apostle's life to which they can be assigned. 
Paul. He was the son of a mixed marriage; his Biblical critics generally meet the last difficulty 
Jewish mother had married a pagan. Conse- by assigning them to a period after the close of 
quently, although he received a religious training, the narrative in the Acts, the second epistle to 
he was not circumcised. The Apostle converted Timothy being written while St. Paul was 
him at Lystra, a Roman colony in Lycaonia, undergoing a second imprisonment in Rome, 
and enlisted him in the mission. To facilitate his Timothy- grass (Phleum pratenae), a hard 
efforts among Jews, Paul had him circumcised, coarse grass with cylindrical spikes from 2 to 
Joining Paul and Silvanus, he took an active 6 inches long. It is used mixed with other grasses 
part in the first mission to Europe; with the for permanent pasture, and grows best in tena- 
Macedonian Churches, and especially with that cious soils. It is extensively cultivated through- 
at Thessalonica, he had close relation, acting out Great Britain, and also in North America, 
as Paul's deputy (see Thesaalonians, Epistles to), Timothy Hanson first recommended it, hence 
Two years after the party left Corinth for Asia, its name. 

Timotheus worked there, and was employed Timur, Timur Beg, Timur Lenk (that is, 
by Paul in communicating with the Church at Timur the Lame), or Tamerlane, Mongol con- 
Corinth, He accompanied Paul to Corinth on queror, bom in the territory of Kesh, near 
his final visit, but apparently not on his voyage Samarkand, in 1886, died in 1405. His ancestors 
to Rome, though he joined Paul there later, were chiefs of the district, and Timur by his 
We may infer from Acts, xx, 4-5, and from the energy and abilities raised himself to be ruler of 
tradition underlying the epistles to Timothy, all Turkestan (1870). By degrees he conquered 
that he was put in charge of the Christians in and Persia and the whole of Central Asia, and ex- 
around Ephesus, with semi-episcopal powers, tended his power from the great wall of China 
An enigmatic allusion in Ileb, xiii, 23 throws no to Moscow. He conquered India (1898) from the 
clear light upon his movements, for “ our brother Indus to the Ganges delta, and on his way from 
Timothy is set at liberty ” may mean “ our India to meet the forces of Bajazet, the Turkish 
brother Timothy is now free"; it does not Sultan, he subjugated Bagdad, plundered Aleppo, 
necessarily imply imprisonment. Besides, no burned down the greater part of Damascus, and 
one knows who wrote Hebrews or to whom it wrested S3rria from the Mamelukes, after which 
was written. he overran Asia Minor with an immense army. 

His character shows a warm loyalty to Paul. Bajazet's army was completely defeated on the 
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plain of Ancyra (Angora) in 1402, and the Sultan 
was taken prisoner. The conquests of the Tatar 
now extended from the Irtysh and Volga to the 
Persian Gulf, and from the Ganges to the Grecian 
Archipelago. He was making mighty preparations 
for an invasion of China when death arrested his 
progress at his camp at Otrar, beyond the S 3 T- 
Darya, and his empire immediately fell to pieces. 
He was fanatical in his religion, but in a measure 
a patron of science and art, and he is also the 
reputed author of the Instiiulions of Timur and 
the Autobiography of Timur ^ both translated into 
English. Timur is known in literature through 
Marlowe’s drama Tamburlaine the Great. 

Tin, a soft, white, ductile metal; atomic 
weight, 118*7; chemical symbol, Sn (from Lat. 
stannum). It has been shown by Aston to be 
a complex element, consisting of 7 or 8 isotopes 
(q.v.). Tin appears to have been known in the 
time of Moses; and the Phoenicians traded 
largely in the tin ores of Cornwall. The moun- 
tains between Galicia and Portugal, and those 
separating Saxony and Bohemia, were also pro- 
ductive of tin centuries ago, and still continue 
unexhausted. Tin occurs in the Malay Penin- 
sula, the Island of Banca, India, Mexico, Chile, 
Peru, the United States, Australia, &c. There 
arc only two ores of tin; the native dioxide, 
called tin-alone or cassiterite; and the double 
sulphide of tin and copper, called tin-pyrites. 
The former is the only ore used for obtaining 
metallic tin in quantity. It occurs either in the 
massive form or as distinct quadratic crystals 
which have a dark-brown colour and metallic 
lustre. It is usually contaminated with sulphide 
of copper, arsenical pyrites, and tungsten com- 
pounds. It is found in veins in metamorphic or 
igneous rocks, such as granite, porphyry, slate, 
&c., and is then known as mine-tin, or some- 
times in alluvial deposits formed by the denuda- 
tion of the above veins, and is then known as 
stream tin. The ore is first ground and washed, 
and then roasted in a rcverbcratoiy furnace to 
expel the sulphur and arsenic. Mixed with 
limestone and fuel, it is again fused in a furnace 
for about eight hours, the earthy matters form- 
ing a slag with the lime, while the oxide of tin, 
reduced to a metallic state, falls by its own 
weight to the bottom, and is drawn off. The 
tin, still impure, is again moderately heated, 
when it melts and flows off into the refining 
basins, leaving the greater part of the foreign 
metals in a solid state. The molten tin is ftirther 
refined by stirring with a wooden pole, or by 
’tossing*, and is cast into blocks and sold as 
block-Hn, the purest specimens being called 
refined-tin. Pure tin has a fine white colour like 
silver. It has a slightly disagreeable taste, and 
emits a peculiar sound when bent, known as 
the ‘ cry ’ of tin. Its hardness is brtween that 
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of gold and lead, and it is very malleable. Specific 
gravity, 7*29; melting-point, about 282° C. It 
loses its lustre when expos^ to the air. At 
very low temperatures it passes spontaneously 
into another modification known as grey-Hn; this 
has a specific gravity 5*8, and falls to a powder. 
Ordinary tin can be rolled out into very thin 
sheets known as tin-foil. Oxygen combines with 
tin, forming protoxide of tin or stannous oxide 
(SnO), and dioxide or stannic oxide (SnOj). The 
compounds of chlorine with tin are dichloride or 
stannous chloride (SnCl,), and stannic chloride 
(SnCl 4 ). Stannic chloride has long been known 
as the fuming liquor of Libavius, so called from 
Libavius, a chemist of the sixteenth century. 
Stannic sulphide (SnS,,) has long been known in 
chemistry as aurum mosaicum or mosaic gold. 
Tin unites with arsenic and with antimony, but 
not readily with iron. Alloyed with copper it 
forms bronze, bell-metal, and several other use- 
ful alloys. With lead it forms pewter and solders 
of various kinds. Its oxides are used in 
enamelling and for polishing metals, and its 
Sfdution in muriatic acid is an important mor- 
dant in dyeing, rendering several colours, par- 
ticularly scarlet, more brilliant and permanent. 
See Tin-plate. 

Tin'amou, South American birds of the 
family Tinamids, somewhat resembling a par- 
tridge, and varying in size from that of a })hea 8 ant 
down to that of a quail. They arc more nearly 
allied to the ostrich, &c. (Ratita*), than arc 
other flying birds. Typical genera are Tinamus 
(ten species), Crypturus (at least thirty species), 
and Rhynchotus (two species). To tlic last 
belongs the great tinamou (if. rufescens), which 
is about 18 inches long, and inhabits the forests 
of South America. 

Tln'dal, Matthew, English deist, born alK>ut 
1658, died in 1783. He entered Lincoln College, 
Oxford, in 1672, and Ijecame a Fellow of All 
Souls in 1678. After the Revolution he sat as 
a judge in the Court of Delegates. In 1706 
he published a treatise entitled the Rights of 
the Christian Church, attacking hierarchical su- 
premacy. This work excited the animosity of 
the High Church clergy, and the House of Com- 
mons ordered it, together with two defences of 
it written by Tindal, to be burned by the common 
hangman. In 1780 he published his most famous 
work. Christianity as Old as the Creation, or the 
Gospel a RepubliceUion of the Religion of Nature, 
in which he maintains that there has been no 
revelation distinct from the internal revelation 
of the law of nature in the hearts of mankind. — 
Cf. Sir Leslie Stephen, History of English Thought 
in the Eighteenth Century. 

Tinder, any highly inflammable material 
readily ignited (without explosion) from a 
spark, and employed as a means for kindling 
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a fire in days preceding the invention of lucifer 
matches. The tinder, made of charred linen, 
touch -wood, decaying wood, or touch -paper, 
was ignited by means of sparks produced by 
striking flint against steel, the whole apparatus, 
tinder, flint, and steel, being contained in a metal 
box termed a tinder-box. 

Tinnevelly, a maritime district and town of 
the Madras Presidency, India. The district faces 
the sea on east and south, and the Western 
Gh4ts on the west, and is traversed by the 
Tambraparni River (70 miles), emptying to the 
Gulf of Manaar. Rice and r&gi are the staple 
food-grains. 28 per cent of the people live in 
towns. The town is the largest in the district, 
and stands on the Tambraparni opposite Palam- 
cottah (the district head-quarters; pop. 40,000). 
It is on the South Indian Railway. Area (dis- 
trict), 4853 sq. miles; pop. 1,800,000; pop. 
(town), 45,000. 

Tinos, or Tenos, an island in the Grecian 
Archipelago, one of the Cyclades, immediately 
south-east of Andros; area, about 85 sq. miles. 
It produces barley, silk, wine, figs, oranges, and 
honey; and black, wliite, and green marble is 
worked by an English company. Tenos, or 
St. Nicolas, and Port Panormos are the 
chief harbours. Pop. (island), 12,000; (town), 
8000. 

Tin-plate consists of thin sheets of mild steel 
covered with a very thin coating of tin, and is 
very largely used for the manufacture of vessels 
used in the canning of fruit, milk, meat, &c. It 
is also used for the storage vessels used for 
petrol, biscuits, and tobacco. The manufacture 
of tin-plate is one of the most important indus- 
tries of South Wales, and large quantities arc 
also produced in Germany and the United 
States. 

In order that the tin may act as an ciflcient 
protector against oxidation and rusting, it is 
absolutely necessary that the metal shall com- 
pletely cover the surface of the steel, and if this 
be not the case, for example, if pinholes un- 
covered by tin be present on the surface, then 
the tendency for rusting to commence at these 
points is actually greater than in the case of 
steel unprotected by tin, owing to the fact that 
round about these uncovered spots the iron and 
tin will form an electrolytic couple in the 
presence of moisture, in which the iron will act 
as the anode and will tend to pass into solution 
in preference to the tin. For the manufacture 
of tin-plate, mild steel containing about 0*1 
per cent of carbon is first rolled into very thin 
sheets. These sheets are then pickled to remove 
scale from the surface, then annealed, cold rolled, 
and again annealed. They are again pickled in 
acid, as the complete removal of oxide is most 
important. They are then fed automatically 


through a bath of molten tin, protected from 
oxidation by means of a layer of zinc chloride, 
then through a layer of palm-oil and through a 
pair of rolls for the removal of excess tin. They 
are then cleaned by a machine using bran or a 
mixture of gjrpsum and sawdust, and are polished 
with sheepskins. 

Tintoretto, the name given to the Venetian 
painter Jacopo Robusti on account of his father's 
trade, that of a dyer (Hntore), He was bom at 
Venice in 1518, died there in 1594. He studied 
for a few days under Titian, but, being dismissed 
without explanation by his master, he afterwards 
pursued his studies alone, and endeavoured, in 
his own words, to unite Titian's colouring with 
the drawing of Michelangelo. He is almost alone 
among the great Venetian painters of his genera- 
tion in never leaving Venice, save for a short 
visit in his old age to Mantua to place in position 
some battle-pieces he had painted for the duke. 
He was chiefly employed by the citizens, the 
churches, the fraternities, and the Government 
of Veniee, one of his first important commissions 
being from the Scuola di San Marco in 1547, for 
which he produced a series dealing with the 
miracles of St. Mark. In 1550 he began the 
deeoration of the scuola and church of San 
Rocco, where still remains one of the most 
representative collections of his work, including 
a famous Crucifixion^ completed in 1565. In 
1501 came his first commission from the State, 
for which he produced an elaborate series of 
decorations in the Ducal Palace, in which the 
Paradiae (finished about 1584) represents the 
culmination of his art. Other notable works are: 
the Marriage of Cana (1561, Salute Church, 
Venice); The Last Judgment (S. Maria dell' Orto); 
The Last Supper, and Gathering of the Manna 
(S. Giorgio Maggiore); and a series dealing with 
the life of S. Catherine in the church dedicated 
to that saint. He also painted a remarkable 
group of portraits, unequal in quality, but the 
best of them marked by rich sombre tone and 
penetration into character. His earlier work 
shows markedly the influence of Titian in its 
colour and use of light and shade, and of Michel- 
angelo in the treatment of form. Later, whUe 
Michelangelo still influenced his draughtsmanship, 
his colour became cooler, and he developed the 
use of light and shade to give silhouetted forms, 
whence he builds up his designs. His facility 
was immense, and sometimes led to empty and 
mechanical handling. But his best work has 
proved a most potent influence in later art. 
Outside Venice, good work by him is rare; but 
the National Gallery has two fine and charac- 
teristic examples. 

Tlp'pera, a district of India, in the Chittagong 
division of Bengal. It is an alluvial plain, and 
the chief river is the Meghna. There are three 
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harvests, rice, Jute, oil'Seeds and food-crops being the climate is intensely cold. Nomadic Afiridi 


grown. The Assam-Bengal Kailway traverses 
the district. Comilla (the head>quarters), Brah- 
manbaria, and Chandpur are the chief towns. 
Area, 2499 sq. miles; pop. 2,200,000. 

Tippera'ry* an inland county of Ireland, in 
the province of Munster; area, 1662 sq. miles. 
The principal mountain groups are the Knock- 
mealdown, the Galtees, and the Keeper and 
Devil's Bit Mountains, the greatest elevation 
being 8000 feet. The chief crops are oats, pota- 
toes, and wheat. The level country forms part 
of the great central plain of Ireland, and includes 
some branches of the Bog of Allen. Mineral 
products include coal, copper, zinc, and ar- 
gentiferous lead; slates of good quality are 
extensively raised near Killaloe. Grazing is the 
principal emplosrment, and there are numerous 
dairies. Chief towns: Clonmel, Carrick-on-Suir, 
Nenagh, Thurles, Cashel, Tipperary, and Roscrea. 
Pop. 152,488. 

Tipperary, the county town of Tipperary 
County. Ireland, on the Arra. It has an endowed 
grammar-school, a convent, a butter market, 
and a corn and provision market. The chief 
trade is in butter. Pop. 6200. 

Tlppoo Sahib, Sultan of Mysore, son of Ilyder 
Ali (q*v.), bom in 1749. died in 1799. He suc- 
ceeded his father in 1782, and continued the 
war with the British in which his father had been 
engaged, but in 1784 was induced to sign the 
Treaty of Mangalore on advantageous terms. 
In 1789 he attacked the Rajah of Travancore, an 
ally of the British, which occasioned the second 
Mysore War. An offensive and defensive alliance 
was concluded (.June, 1790) between the East 
India Company, the Peishwa of the Mahrattas, 
and the Nizam. In the campaign of 1790 and 
1791 several places were reduced by the allies, 
and Tippoo was finally besieged in his capital, 
Seringapatam. He was compelled to cede half 
of his dominions, but hostilities broke out again 
in 1799. Tippoo was defeated in two battles, 
and retreated to Seringapatam. On 4th May, 
General Baird reduced the place by storm, and 
Tippoo perished in the assaidt. 

Tipton, an urban district of Staffordshire, 
Elngland, near Dudley. It depends chiefly on its 
manufactures of heavy iron goods. Pop. (1921), 
84,181. 

Tlp'ula, a genus of dipterous insects or flies, 
of which the common crane-fly or daddy long- 
legs (T. oleracea) is a typical species. See Crane- 
fly. 

Tirah, a mountainous region of the North- 
West Frontier Province of India, comprising 
the area watered by the Khanki Toi, Khurmana, 
and Mastura Rivers. In their upper courses the 
valleys (5000-7000 feet altitude) afford a summer 
pasturage, but are snow-bound in winter, when 


tnbes people Tu-ah for a part of each year. 

Tirana, the capital of Albania, in the valley 
of the Rushka. Viticulture is practised, and 
there is a brick-kiln, where tiles and terra-cotta 
vases are also made. Pop. 12,000. 

Tiraspol, a town of the Ukraine, in the former 
Russian government of Kherson, near the Dniester 
and on the Odessa-Kishinev Railway. Tobaccos 
are manufactured. Pop. 85,240. 

Tiree', an island of the Inner Hebrides, 
Scotland, in Argyllshire. It is about 14 miles 
long, and reaches 6 miles in breadth, is generally 
low and flat, but has several heights of 400 feet. 
Agriculture and fishing are the leading indus- 
tries. Tiree is treeless, and is noted for its snipe. 
Skerryvore lighthouse is within the parish. Pop. 
(1921), 1716. 

Tirlemont (tirl-mOn), a town of Belgium, in 
Brabant. It has manufactures of woollens, 
brewing and tanning industries, and a grain 
trade. Pop. 19,000. 

Tirol, a province of the Republic of Austria, 
comprising Tirol proper and the detached dis- 
trict of Lienz. Tirol is divided into seven districts 
and the city of Innsbruck. Innsbruck is the 
capital. Area, 4790 sq. miles; pop. (1920), 
806,800 (about 60 per cent German-speaking 
Roman Catholics), Physically the region is 
mountainous, traversed by the Leehtaler Alps, 
Stubaier Alps, Kitzbiihler Alps, Otztaler Alps, 
and the northern slopes of the Zillertaler Alps, 
and drained to the Danube by the Inn. Agri- 
culture and stock-raising are progressive, and 
about 40 per cent of the region is forest. The 
ancient mines of Tirol are now relatively un- 
important, and manufactures are insignificant; 
the real wealth of the country lies in its scenery 
and its position as custodian of the principal 
routes from Germany into the Trentino. Inns- 
bruck is the centre of the railway system, which 
comprises: (1) an eastern line running via 
Jenbach (pop. 2281; an iron-smelting town) and 
W6rgl (pop. 4000; for Salzburg, 120 miles, via 
Kitzbiihel, which is noted for its mineral spring 
and the working of copper and iron; pop. 2500) 
along the Lower Inn Valley to Kufstcin (pop. 
6662) for Munich. Innsbruck to Kufstein is 48^ 
miles. (2) A southern line runs via Steinach 
(pop. 2000) and the Wipp Valley to Brenner 
(pop. 461), where there are two tepid mineral 
springs. From Brenner the line is continued 
through the Trentino (q.v.). (8) The western 

line follows for a time the Upper Inn Valley and 
reaches St, Anton and the Arlberg Tunnel (see 
Alps), 68 miles from Innsbruck. All the towns 
mentioned stand high, and for this reason the 
climate is generally cold, e.g. the mean annual 
temperature at Innsbruck is 48° F. Hall (q.v.) 
is a salt-manufacturing town. Mineral operations 
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have been confined for centuries to the Inn 
Basin, especially centring on Schwaz (pop. 8000) 
and Rattenberg (pop. 1000). 

Electrification , — The railway north from Innsbruck is now 
electrified, and connects at Mittenwald with the South 
Bavarian electric system. The lines from Tirol to Italy 
and from Innsbruck to St. Anton (for Switzerland) are also 
electrified. Further water-power resources are estimated at 

2 20,000 h.p., or, with Vorarlberg, 380,000 h.p. Over 43.000 
.p. additional have been put into service, and many schemes 
are afoot for the further development of Tirolean water- 
power to increase the power generated to 333 />oo h.p. 
Among these, the Achensee project, devoted to the exploita- 
tion of the largest lake in Tirol, is planned to give a total 
generated power of 134.000 h.p. (accordirw to C^igley), 
” destined to supply the whole of Northern Tirol with light 
and power and contribute to the further electrification of the 
Austrian Federal Railways 

Lienz. — The district is subdivided into the 
districts of Lienz, Windischmatrei, and Sillian, 
and has a population of 40,000 to 50,000 (Ger- 
man>speaking Homan Catholics mainly). Windi- 
schmatrei (pop. 000) and Sillian (pop. 700) are 
market towns, the latter having baths at Weit* 
landbrunn in the vicinity. Lienz town is the 
ancient Aguontum Noricum, and is the adminis- 
trative centre of the district. It is a summer- 
resort and a centre for sight-seeing in the Taucm 
and the Dolomites. There are baths at Leo- 
poldsruhe and Jungbrunn. Communication is 
made at Franzensfeste (Fortezzo) with the 
Brenner line (see TrenHno), running via Innichen 
(frontier), Sillian, and the Drave Valley (i.e, 
along the Pustertal) to Lienz, whence the line is 
CMintinucd to Villach. Innichen to Lienz is 26 
miles. 

Tirpitz, Alfred von, German admiral and 
statesman, bom 1840. He entered the Prussian 
navy as a cadet (1865), and l)ecame Chief of 
Naval Staff in 1802. From June, 1807, till 
March, 1010, when he retired on account of 
a conflict of interests with Bethmann-Hollweg, 
Tirpitz was Naval Secretary (afterwards Minister) 
of State, and it was to him that the naval might 
of Germany was really due. His object has 
been disputed, but his own views are to be 
found in his Erinnerungen (Memoirs), published 
during 1010. Tirpitz was ennobled in 10(X). 
His advocacy of a ruthless submarine campaign, 
and the fact that he was the head of the Vater^ 
landspartei, the * no peace by compromise party % 
made him detested by the Allies during the 
European War; and after the German Revolu- 
tion he found popular opinion so much against 
him that he was compelled to retire to Switzer- 
land for a time. 

Ti'iyns, a very ancient ruined city of Greece, 
in the Peloponnesus, in the plain of Ai^olis, 
about 8 miles from the sea. The foundation of 
the city was ascribed to Preetus, and in 408 b.c. 
it was destroyed by the Ai^ives. There are the 
remains of Cyclopean walls, and of a palace of 
the eleventh or tenth century b.c., excavated 
by Schliemann in 1884-5. 


Tlschendorf (tish'en-dorf), Lobegott Fried- 
rich Konstantin, German Biblical critic, bom in 
1815, died in 1874. He studied at Leipzig, and 
in 1850 become professor of theology. He made 
several visits to the East, and brought back 
valuable MSS., the most remarkable being (in 
1850) the famous Codex SinaUictiS (see Codex), 
Tischendorf was continually engaged in editori^ 
labours, and was broken down by overwork in 
1873. 

Tissues, (1) in animal anatomy, the texture 
or grouping of anatomical elements of which the 
systems of organs are composed. Thus in special 
histology we speak of muscular tissue^ or flesh; 
osseous tissue^ or bone; adipose tissue, or fat; 
cartilaginous tissue, or gristle; pigmentary tissue, 
or colouring-matter seen in the skin, &c,; areolar, 
cellular, or connective tissue, widely distributed 
in every part of the body, and serving to bind 
together and consolidate other parts and tissues. 
(2) In botany, tissues of plants are conveniently 
classified according to the purposes which they 
serve. The principal forms are: (a) vascular or 
conducting tissues (q.v.), largely made up of 
tubular structures, (b) Mechanical or supporting 
tissues, which are mainly responsible for the 
mechanical strength of roots and shoots; they 
consist typically of long, pointed, thick-walled 
cells {fibres), (c) Protective tissues, including 
epidermis, cork, &c. {d) Absorbing tissues, of 

which the piliferous layer of roots is the type. 
(e) Parenchyma, composed of rounded, oblong, 
or polyhedral cells, and concerned with a variety 
of fimetions, such as carbon-assimilation, storage, 
&c. See Botany, — Cf. G. liabeT\Q.iidt,Physiological 
PlanUanatomy, 

Tisza, Koloman, Hungarian statesman, bom 
1830, died 1002. He entered the Hungarian 
Parliament in 1861, founded a Liberal party of 
advanced views, and was Prime Minister from 
1875 to 1800. During his term of office he 
attempted the Magyarization of Transylvania, 
but opposed the occupation of Bosnia and 
Herzegovina. 

Tisza, Stephen (Hung. Istoan), Count, Hun- 
garian statesman, bom 1861, died 1018. A son 
of the preceding, he entered the Hungarian 
Parliament in 1886, and came rapidly to the 
front as an expert on the land question, which 
his Magyar Agrarpolitik dealt with authori- 
tatively, and he took also a leading part in 
educational and financial problems. He was 
Prime Minister from 1063 to 1005, governing, 
or attempting to govern, under impossible con- 
ditions of obstruction which amounted almost 
to anarchy, and in 1005 his appeal to the country 
was rejected, and he retired. In 1018 he again 
assumed the premiership, and, with Count 
Berchtold, he framed the terrible Serbian ulti- 
matum of 1014. His truce with the Opposition 
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lasted until 1917, when he again resigned, and 
was assassinated on 81st Oct., 1918. Tisza was 
probably the greatest minister the Dual Monarchy 
ever possessed, and his power was certainly ex- 
ceeded by none. 

Titanium, an element discovered in 1791. 
Symbol, Ti; atomic weight, 48*1. It is found 
combined with oxygen in several minerals, and 
especially in iron ores, known as titaniferous 
iron ores. It is a dark-grey, very heavy, amor- 
phous powder, in many respects resembling 
silicon. Its oxide forms the minerals ru/tie, 
anaiastf and brookite. The ores include mena- 
chanite, from Menachan in Cornwall, where it 
was originally found; iaerine, from the River 
Iser in Silesia; &c. 

Titans, in Greek mythology, the sons and 
daughters of Urftnus (Heaven) and Ge (Earth). 
They were twelve in number, six sons and six 
daughters. They rose against Ur&nus and 
deposed him, raising Cronus, one of their number, 
to the throne. They were afterwards overcome 
by Zeus, and thrown into Tartarus. 

Tithe (A.-S. teoiha, one-tenth), the tenth part 
of the produce of land allotted to the main- 
tenance of the clergy and other ecclesiastical 
purposes. The gift of Abraham to Melchisedec 
is the earliest instance on record of the payment 
of tithes (“ He gave him tithes of all ”, Gen. 
xiv, 20); the vow of Jacob at Bethel is the 
second (” Of all that thou shalt give me I will 
surely give the tenth unto thee”, Gen. xxviii, 
22). The payment of tithes was enjoined by 
the law of Moses, but was not adopted by the 
early Christian Church, which depended upon 
the freewill offerings of its adherents. By the 
end of the fourth century, however, we find 
the obligation of tithe-giving firmly established 
as a religious duty, though some centuries were 
yet to pass before it received, in England, the 
recognition of the State. That farther step was 
taken in 970, when the laws of Edgar enacted 
penalties for the non-payment of tithes. There 
was now a civil as well as a religious sanction. 
Tithes were originally distinguished as * prsdial *, 
or the produce of land; ‘personal’, or the 
profits of the arts and crafts; and ‘ mixed ’, 
or the produce of live-stock; but all distinctions 
were rendered obsolete by the Tithe Commutation 
Act, 1836, which provided for an annual money 
payment or tithe -rent charge based upon a 
fixed valuation, but var 3 ring with the average 
price of com over a period of seven years. The 
liability may be redeemed by arrangement with 
the Board of Agriculture. In 1918 £100 of tithe- 
rent charge was worth £74, 14s. 9id. It rose 
in value each year imtil 1918, when it was 
fixed for seven years at £109, 8s. lid. After 
1925 it will be based on the average prices for 
the preceding fifteen years. 


Tithing, an ancient subdivision of England, 
forming part of the hundred, and consisting of 
ten householders and their families held together 
in a society (all being bound for the peaceable 
behaviour of each other) the chief of whom was 
the Hthing-tnan. 

Titho'nus, in Greek mythologj*, a son, or 
brother, of Laomedon, King of Troy. He was 
beloved by Eos (Aurora, Morning), who impor- 
tuned Zeus to make him immortal. Her prayer 
was granted, but she had neglected to ask for 
continual youth, and in time her lover took on 
all the signs of extreme age. Tithonus’s prayer 
to the gods to be relieved of the burden of old 
^e was answered by his being metamorphosed 
into a grasshopper. 

Titian (tish'i-an), or Tizlano Vecelllo 
(tit-si-a'no), Venetian painter, born 1477, died 
1576. He studied under Giovanni Bellini of 
Venice, and came under the influence of Giorgione, 
with whom he was associated in executing the 
frescoes on the Fondaeo dei Tedeschi, which have 
now almost completely disappeared. Typical 
of this period are Sacred and Profane Jjrve 
(Borghese Gallery, Rome), and the Madonna of 
ihc Cherries (Vienna). In 1511 he was invited 
to Padua, where he executed three frescoes in 
the Scuola del Santo; and in 1516 made his first 
recorded visit to the court of the Duke of Ferrara, 
for whom he painted the Worship of Venus and 
a Bacchanal (now in the Prado), a number of 
portraits, and (in 1523) Bacchus and Ariadne 
(National Gallery). In 1516 also he was com- 
missioned by the State to paint a battle-piece 
in the Ducal Palacse; but the picture was not 
completed until 1557, and was destroyed by fire 
in 1577. All this early work shows strongly the 
influence of Giorgione in its pagan joyousness 
and rich glowing colour. The famous Assumption 
of the Virgin (Venice Academy) marks the 
emergence of an independent art, one char- 
acterized by great opulence and splendour, but 
sensuous and materialistic. Characteristic arc the 
Pesaro Madonna (Frari, Venice); The Presenta- 
tion of the Virgin (Venice Academy); Death of 
St. Peter, Martyr (destroyed by fire in 1867); and 
an important group of portraits. No painter 
was ever more sought after than Titian, and 
among his friends and patrons were all the 
principal personages of the day, including 
Federigo Gonzaga of Mantua and the Emperor 
Charles V. It was probably in 1583 that Titian 
first painted the latter, and thenceforward he 
was constantly employed by the imperial family 
and court, for whom the important group of 
his works in the Prado (including Danae, The 
Fall of Man, and portraits of Charles V and 
Philip II) was painted. In 1545 he visited Home, 
where he painted the group of Pope Paul Hi, 
the Cardinal Famese, and Duke Ottavio Famese. 
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His last period begins about 1555, and in one 
group of work (such as Persetu and Andromeda in 
the Wallace Collection) Titian recaptures the 
spirit of pagan poetry which fills his earlier work; 
while in another, represented by Christ crowned 
vjith Thoms (Munich), he displays a new depth 
and quality of emotion. In this period also he 
abandoned the use of rich local colour for a 
treatment in which it is modified by the play of 
light and shade and by atmosphere; and thus led 
the way to the use of chiaroscuro characteristic 
of the seventeenth century. Of Titian's private 
life but little is known. He died of the plague in 
1576, aged ninety-nine, having painted to the 
last with almost undiminished powers. 

Titlca'ca, the largest freshwater lake of 
South America. It has an extreme length of 130 
miles and a mean breadth of 44 miles; area, 8800 
sq. miles, or a little less than half the area of 
Wales. One half is in Peru, the other in Bolivia. 
It has an altitude of 12,600 feet, and drains by 
the Desaguadero into the salt laJce of Poopo or 
AuUagas, in Bolivia. At one time it was of much 
greater area and drained to the Amazon basin. 
See Bolivia; Peru {Transport section). 

Title-deeds, in law, are the documentary 
evidences of ownership of real property. It 
is a felony for any person to destroy, obliterate, 
cancel, or alter any document of title to land 
with any fraudulent intent. 

Titmouse, Tit, or Tomtit, the name given 
to a number of perching birds inhabiting most 
parts of the world, and constituting the family 
Paridffi. They are very active little birds, con- 
tinuaUy flitting from branch to branch, devouring 
seeds and insects, and not sparing even small 
birds when they happen to find them sick and 
are able to put an end to them. Their notes are 
shrill and wild. They build in the hollows of 
trees, in walls, &c. The great titmouse {Parus 
major) is between < 5 and 6 inches long, and 
inhabits Britain and Europe generally. Other 
British species are the blue titmouse (P. caeruUus)^ 
the coal-tit (P. o^), the marsh-tit (P. palustris), 
and the long-tailed tit {Acredula caudaia). The 
crested titmouse (P. cristdtus) is comparatively 
rare in England, but common on the Continent, 
as is the so-called bearded titmouse (Panurus 
biarmicus), more properly termed the bearded 
reedling, and belonging to another family 
(Panurite). Several species are North American, 
some of them known as chickadee (q.v.). 

Titration, a method adopted in chemical 
analysis. It consists in running a solution of 
known strength from a burette into a given 
volume of a solution of the substance to be 
analysed. The completion of the reaction be- 
tween the two solutions is determined usually 
a change of colour, often of a third substance, 
e.g. litmus, which is termed an indicator. The 


quantity taken from the burette being known, 
^e chemical information desired can be obtained. 

Titus, or, in friU, Titus Flavius Sabinus 
Vespasianus, Roman emperor, bom a.d. 40, 
died 81. The eldest son of the Emperor Ves- 
pasian, he served with credit as a military 
tribune in Germany and Britain, and accom- 
panied his father in the war against the Jews 
as commander of a legion. When Vespasian 
became emperor (60) Titus was left to conduct 
the war in Judaea. He took Jerusalem (a.d. 70), 
and after visiting Egypt returned to Rome in 
triumph, and was associated vrith his father in 
the government of the empire. He became sole 
emperor in 79, and showed himself as an en- 
lightened and munificent ruler, distinguished by 
benevolence and philanthropy. His brother 
Domitian was strongly suspected of having 
poisoned him. 

Titus, in the New Testament, is the name of 
a young pagan convert to Christianity, of whose 
birth, home, and conversion nothing is known. 
He suddenly appears in the controversy over 
circumcision between the two parties in the 
primitive Church. Paul took him to Jerusalem 
as an object-lesson, to clinch the argument that 
Gentile Christians did not require to be cir- 
cumcised in order to enter the Church of Christ. 
After this stormy scene, Titus appears in Paul's 
company as one of the evangelists and mis- 
sionaries. He proved an energetic and reliable 
deputy, especially in connection with the 
Achaian Christians, and was employed in raising 
funds at Corinth for the Jewish Christian poor, 
a task which he accomplished with success. 
The only other incident in his life is a subsequent 
mission to the Island of Crete, where, as the 
Epistle to Titus implies, he was in charge of the 
local churches. Paul had left him to superintend 
affairs in that island, where the Church was in 
some disorder. When his mission to Dalmatia 
{2 Tim. iv, 10) occurred, we do not know. He 
was evidently a man of organizing ability, one of 
Paul's younger colleagues, perhaps one of his 
converts (TUus, i, 4), who served the interests 
of the mission loyally. Titus is never mentioned 
in the Acts of the Apostles; all that is known of 
him has to be inferred from the allusions in Paul's 
epistles {2 Cor. ii, 18; vii, 6, 18-14; viii, 6, 16, 
28; xii, 18; Gal. ii, 1~8, and the Epistle to Titus). 
In later traditions he was regarded as living a 
celibate life in Crete, dying as an aged bishop. 
For centuries his name was one of the glories 
claimed by Crete, especially in its conflicts with 
Venice. 

Titus, Epistle to, one of the three pastoral 
epistles of the New Testament (the remaining 
two being those addressed to Timothy), believed 
to have been written 1^ St. Paul ai^r his first 
imprisonment at Rome. The topics handled are 
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the same which we find in the other two kindred 
epistles. See Timothy^ EptsOea to. 

Tiv'erton, a municipal borough of Devon- 
shire, England, at the confluence of the Loman 
and Exe Rivers. Lace and flour are made, with 
some beer. Pop. (1921 ), 9715. 

Tiv'oli (ancient Tlbur), a city of Rome, 
Central Italy, on the Teverone (or Anio), which 
here forms flne falls, having a drop of over 800 
feet, and supplying power for the electric lighting 
of the city. Among ancient remains are the 
circular temple of the Sibyl and the ruins of 
Hadrian’s villa. Pop. 10,000. 

Tlaxcala, a state of Mexico, an enclave of 
Puebla and Mexico states. It is very moun- 
tainous; area, 1584 sq. miles; pop. (1912), 
186,642. 

Tlaxcala, a town of Mexico, capital of the 
state of Tlaxcala; served by rail from Mexico 
City. It was an Indian capital of Mexico. Trade 
is in agricultural produce. Altitude, 8000 feet; 
pop. 8000. 

Tlemcen, a town of Algeria, in the province 
of Oran, on the Moroccan Railway. It stands 
in the midst of olive groves, vineyards, and 
orchards, and was once a Moorish capital city. 
Pop. (1921), 48,090. 

Toad, the name applied to various genera of 
tailless amphibians. Toads have a thick bulky 
body, covered with warts or papillae. They have 
no teeth, and the tongue is fixed to the front of 
the mouth, but the posterior extremity is free 
and protrusible. The hind feet are but slightly 
webl^d. They leap badly, and generally avoid 
the water, except in the breeding season. Their 
food consists of insects and worms. Toads have 
a most unprepossessing aspect and outward 
appearance. The common toad of Europe 
{Bufo mUgSris) was formerly considered dan- 
gerously poisonous, and, though it is innocuous 
to human beings, its skin secretes a poison which 
serves as a defence. Besides the common toad, 
the natterjack (B. calamita) is the only British 
species (see Natterjack), The toad is easily 
tamed, and exhibits a considerable amount of 
intelligence as a pet. It lies torpid in some hole 
during winter. Insects are caught by a sudden 
protrusion of the tongue, which is provided 
with a viscous secretion. There are some ten 
species of toads in North America. The Surinam 
toad is described in the article Pipa, The toad 
is extremely tenacious of life, but experiments 
have conclusively shown that there is no truth 
in the oft-repeated stories of the creature being 
able to support life when enclosed in solid rock 
for immense periods of time. Dr. Buckland has 
shown that when excluded from air and food, 
frogs and toads, in virtue of their slow circula- 
tion and cold-blooded habits, might survive 
about a year or eighteen months at most. 
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Toad-flax, the English name of various plants 
of the genus Linaria, order Scrophulariaceac. The 
common toad-flax is L. vttlgOris, which in its 
general habits is not unlike flax. The flowers 
are of a bright yellow; the corolla labiate, re- 
sembling that of snapdragon in shape, but 
provided with a long spur. It grows in hedges 
and flelds, and is a reputed purgative and 



diuretic. The ivy-lcavcd toad-flax (L. Cym- 
balaria) is often found trailing over old walls. 
Allied to this genus is the Antirrhinum (q.v.). 

Tobacco, the name of several species of 
Nicotiana (nat. ord. Solanaceae), the leaves of 
which are variously prepared. They are manu- 
factured in various forms, such as cigars, cigar- 
ettes, chewing and smoking tobacco, and snuff, 
collectively also known as tobacco, and have, 
when used in moderation, a sedative effect on 
the nervous system. The consumer, however, 
readily becomes addicted to tobacco, which, 
when indulged in to excess, may be injurious to 
the nerves and constitution, owing to the 
nicotine contained in the leaf. 

Botany: CulHvalum and Preporafi^.— The 
tobacco plant is an annual. It has a single stem 
from which the leaves sprout, and which ter- 
minates in a pinnacle of flowers. It is grown 
from seed. The seeds are exceedingly sm^, 
about 400,000 going to the ounce. Mixed with 
sand or flne ashes, the seeds are planted in spring 
in specially prepared nursery-beds of rich soil, 
exposed to sunlight, the beds being open or 
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covered with glass or canvas, according to the 
climate. After six to eight weeks, the plants are 
transplanted to the open and set in straight rows, 

1 to 8 feet apart, according to the type of tobacco 
and to local custom. 

The mature plant, of N, tabacum, the Vir- 
ginia type of tobacco, a native of Central or 
South America, attains a height of over 6 feet 
and bears pink flowers. The plant has alter- 
nate simple oblong lanceolate leaves, attaining 

2 feet in length. Another species, N. ntstica. 



Tobacco Plant, Leaves and Flowers 


has greenish-yellow flowers, with a shorter tube, 
while the plants as well as the leaves are smaller. 
Besides these there arc about fifty other species. 

In order to obtain leaves of the desired quality 
or size, the flowers are cut out of the plants 
(topping), and only a few plants are allowed to 
develop seeds. The plants mature in about sixty 
days after leaving the nursery-beds. The lower 
leaves turn yellow and ripen first. In some 
countries these are collected before the rest of 
the plant ripens. They are of a different char- 
acter (lighter and less gummy) than the other 
leaves of the same plant, and hence serve different 
purposes. 

While in some countries all the leaves are 
picked off the stem in the field, in the case of 
most American tobaccos the whole plant is cut, 


and the leaves are taken off after the plants have 
wilted. Thus the leaf becomes gummier because 
of the juices which pass into it from the wilting 
stem. In various countries the wilted leaves 
are tied into bundles (hands) by means of 
inferior tobacco leaves or dried grasses, or they 
are strung on strings. In any case, they are hung 
up in barns and dried. 

When dry, the tobacco is massed in piles and 
allowed to lie. It then ferments, and the fermen- 
tation produces heat. The temperature of the 
piles is carefully observed by means of ther- 
mometers, since over-heating leads to damage 
by over-fermentation. The fermentation may 
be stopped by taking down the piles and 
spreading the leaves. The piles are occa- 
sionally rearranged so as to put the outside 
leaves inside, where tlie strongest fermen- 
tation takes place. The object of fermenta- 
tion is to affect the colour and the flavour 
(ripening, curing), and to make the tobacco 
keep. Tobacco, once properly fermented, can 
be packed in bales, cases, or hogsheads^ for 
transportation and storage, and can be pre- 
served for many years without deteriorating. 
In fact, since most tobaccos undergo renewed 
fermentation in summer heat, their quality 
improves through ageing; but bright colours 
are apt to grow darker. Some varieties, there- 
fore, such as bright Virginia, North Carolina, 
and Burley tobaccos, are exposed to steam 
heat (steam dried) before packing, in order 
to ensure the proper preservation of the 
tobaccos and particularly of their bright 
(yellow or light-brown) colour. Since fer- 
mentation has the added effect of rendering 
the leaves supple, the packing into bales, 
cases, or hogsheads is sometimes done imme- 
diately after fermentation. In other instances 
the leaves are exposed to steam, or merely 
to the dampness of the atmosphere, before 
being packed. The packing is done under 
pressure, sometimes even hydraulic, so that 
the leaves in the packages are often considerably 
twisted and intertwined. 

Manufacture . — ^Practically every process of 
the manufacture of tobacco is begun by applying 
water or steam to the tobacco leaves as t^en 
jfrom the packages, which renders them as 
supple as chamois skin, since leaf tobacco readily 
absorbs moisture from the atmosphere; in some 
cases it is merely exposed to damp air in order 
to render it pliant. In this state the leaves 
which were mixed and wrinkled in the packages 
can be unfolded and manipulated without 
breaking. 

Smoking^tobacco . — After different varieties of 

* The wewht of bales varies, according to local usage, from 
about 20 lb. to over 300 lb.; cases weigh approxinutely 
350 Ih. net, while hogsheads vary from approzinuitely 500 to 
200P lb. net. 
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leaves have been mixed and sometimes sprinkled 
with flavourings, as, for example, liquorice or fruit 
extracts, they are cut by machine into narrow 
strips or small flakes. In some cases the mid- 
ribs of the leaves are previously removed (stripped 
or stemmed). Some cut tobaccos are roast^ in 
drums. Another way of making smoking-tobacco 
is by breaking dried leaves into small particles 
(granulating). The simplest way to make 
smoking-tobacco, which is adopted by many 
tobacco-growers, is merely to rub dried leaves 
to pieces in the hand. The packing of smoking- 
tobacco into tins or retail packages is done by 
machine. 

Rolled or Spun Tobacco . — In some countries 
fat juicy leaves arc thoroughly soaked or boiled 
in sweet flavourings, and are, by mechatiical 
means, twisted or spun into ropes, pieces of 
which arc twisted into small coils and dried. 
In other countries heavily flavoured and sweet- 
ened leaves of a spongy texture are rolled up 
and hydraulically pressed and dried (plug). In 
other countries, again, tobacco leaves of tough 
texture are sliced into strips as for smoking- 
tobacco, and thus sold for chewing purposes. 
This tobacco, after being chewed, is often dried 
by the consumer and smoked in his pipe. 

Snuff. — Thick, fleshy dark leaves are most 
suitable, and after being treated with liquorice, 
tonka beans, or other flavouring matter are 
moistened and heaped up for several weeks, in 
order to ferment strongly. The leaves are dried, 
ground, and repeatedly fermented anew. The 
product (snuff) is a very flne black, brown, or 
light-grey powder. Snuff is mostly applied to 
the nostrils, but sometimes to the gums. 

Cigars . — A cigar is composed of three parts, 
the lillei, the binder, and the wrapi^er. The 
filler is usually an admixture of small pieces of 
leaves of various kinds of tobacco, the midribs 
of which have been removed, after slightly 
moistening the leaves. The breaking up of the 
leaves is mostly done by hand, sometimes by 
machine. A handful of filler is pressed by the 
fingers into a cylindrical mass and rolled with 
the palm of the hand (sometimes with the flat 
side of a special half-moon shaped implement) 
on a board of about 1 foot square lying on the 
working table into a piece of moist and pliable 
stripped leaf, called the binder. This half- 
product (bunch) is now enveloped by a narrow 
strip cut out of a stemmed leaf of a particular 
colour and texture (the wrapper), into which it 
is rolled on the bias, also by hand. The wrapper 
covers the cigar in spiral fashion, and is kept 
from unrolling by being pasted at the point^ 
end of the cigar. At the other end unevennesses 
are trimmed off. In some countries these trim- 
mings and the waste that falls off the leaves 
from which the wrappers and binders are cut 


are packed in bales or cases, and are an article 
of — even international — ^trade (cuttings). It is 
a general but erroneous idea that cigars of light 
colour are milder than dark cigars. The mere 
fact that the wrapper constitutes only a very 
small f)ercentage of the tobacco contained in 
a cigar goes to prove that its effect is insignificant 
compared with the effect of the qualities of the 
filler, the colour of which is hidden from sight. 
There are machines for making bunches and also 
for cutting and rolling wrappers, but the delicate 
touch of the hand of the experienced cigar- 
maker cannot thus be replac^. A wooden 
mould in which the bunch is pressed and dried, 
so as to give it the desired shape, is largely used, 
but the difference from the entirely hand-made 
product is noticeable to the connoisseur. While 
some imported Havana, Brazil, or Manila cigars 
are made from one variety of tobacco throughout, 
cigars manufactured in Britain arc mostly made 
of several varieties properly blended. Sometimes 
the tobacco for cigars is artificially flavoured. 

Cheroots^ cigarillos, and stogies are thin cigars 
of cylindrical form, often made without binders. 
They frequently have a coarse appearance, as a 
particular attraction to the smoker. 

Cigarettes consist of thin rolls of shredded to- 
bacco wrapped in thin white paper. While in 
the Latin countries cigarettes are made of what 
is termed cigar-tobaccos, elsewhere particular 
varieties of yellow and light-coloured (preferably 
Turkish) tobaccos are used, the leaves of which 
often measure not more than 2 inches in length 
when mature. Cigarette tobaccos are sometimes 
flavoured (sweetened), while the addition of 
opium also occurs. 

Originally the smoker rolled his cigarette 
himself between his finger-tips, or stuffed the 
tobacco into small tissue-paper tubes bought 
for the purpose. Cigarettes are now largely made 
by automatic machines, which roll the shredded 
tobacco into a long rope. This rope, while gliding 
forward, meets a narrow tape of thin paper 
which is being unrolled from a coil and which 
travels at the same speed in the same direction, 
and which, while enveloping the rope of tobacco, 
is fastened around it (glued or crimped). The 
machine cuts this endless cigarette into small 
bits of the required size; it prints the name of 
the brand and its malqpr on the paper, it gilds 
the tips or puts cork on them as required, and 
is perhaps one of the most ingenious machines 
in existence, covering, as it does, an entire pro- 
cess of manufacture, including the packing for 
retail. Some of these cigarette-machines turn 
out tens of thousands of cigarettes per hour. 

By-products and Half-products , — ^Among these 
are the midribs, stripped from the leaves 
(English stalks, American stems). They are 
soaked, rolled flat, and used as a substitute for 
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oommon grades of leaves, in practically all 
varieties of tobacco products. Many manufac* 
turers do not utilize the stalks of their tobacco, 
but sell them for international trade. Tobaccos 
destined for British manufacture are often 
stripped abroad for economic reasons in con* 
nection with duties. The stemless leaves (strips) 
are packed tangled or tied flat in bundles (boolu), 
as the case may be, and shipped to England. 
Extracts and juices are made of the heavier 
and most juicy varieties of leaf and stalk, and 
used for flavouring the products of other to- 
baccos, for washing sheep, as insecticides, and 
for chemical purposes. The pulp is used as 
manure. 

Chemistry . — Products of the analysis of to- 
bacco are water, ash, nicotine, nitric anhydride 
(N 1 O 5 ), ammonia (NHs), fibre, starch, nitrogen 
free extract, and ether extract. Their relative 
quantities vary not only in different varieties of 
tobacco, but also in the fermented and unfer- 
mented states of the same variety. Hence it 
lies beyond the scope of this article to attempt 
a tabulation. It may suffice to state that nicotine 
(CjoHiiNt), a volatile alkaloid, appears to be 
present only in plants of the genus Nicotiana. 

Markets, Prices, Taxation, Trade . — In localities 
where tobacco is grown there are markets to 
which the planters, in so far as they do not pack 
their product themselves, bring it, and where it 
is sold (frequently by auction) to merchants 
who specialize in fermenting, assorting, and 
packing tobacco into the packages in which it is 
handled in trade, and in selling it from these 
local markets. Among these markets are Lexing- 
ton and Louisville, Kentucky; Clarksville, 
Tennessee; Danville, Virginia; Hartford, Con- 
necticut; Lancaster, Pennsylvania; Canton and 
Shanghai, China; Madras and Calcutta, British 
India; Smyrna, Samsun, and Trebizond, 
Turkey; Kavala and Nauplia, Greece; Sofia, 
Bulgaria; Algiers and B 6 na, Algeria. Colonial 
tobacco is packed on the plantations and shipped 
to the mother country, where it enters the 
world trade — ^London for British North Borneo, 
African, and other tobaccos (private sales); 
Amsterdam and Rotterdam for Java and 
Sumatra tobacco (sales by tender). The chief 
world markets for the general leaf-tobacco trade 
are, in alphabetic order: Amsterdam, Antwerp, 
Bremen, Dresden (cigarette tobaccos only), 
Hamburg, Liverpool, London, New York, Rotter- 
dam. In these cities manufacturers from various 
countries find among the stock of tobacco 
merchants leaf tobacco from practically every 
part of the world, so that by comparison of the 
qualities and merits of the various varieties of 
tobacco leaf a world market value originates for 
each. The high duties on leaf tobacco, and the 
restrictions whicii these necessarily impose on 


the leaf-tobacco trade, without doubt prevent 
Great Britain and the United States from de- 
veloping the leading tobacco maricets of the 
world. 

Tobacco is now grown in almost every countiy. 
Of over 1 , 000,000 tons raised in 1006, about 

800.000 tons were raised in the United States 
and 250,000 tons in British India. Then follow 
Russia, with 60,000 tons; Austria-Hungary and 
the Dutch East Indies, each with approximately 

60.000 tons; Japan and Turkey, each with 88,000 
tons; Germany and Brazil, each with 27,000 tons; 
France and Cuba, each with 18,000 tons. From 
10 to 1000 tons each were raised in Argentina, 
the Philippines, Mexico, Belgium, Ecuador, South 
Africa, Italy, Algeria, Bulgaria, Colombia, Porto 
Rico, Paraguay. Less than 1000 tons were raised 
in Serbia, the Netherlands, Australia, Sweden, 
Montenegro, Denmark. These statistics do not 
claim to be complete, since China, for example, 
is not mentioned, which raises considerable but 
unknown quantities of tobacco, partly for 
export. 

Imports into Great Britain, 1921 


Country of Origin. 

Lb. 

Value (£). 

Unmantifaetured 

United States 

India 

Greece 

Russia 

Turkey 

Manufactured .. 

Cuba — cigars 

United States — cigarettes 
Egypt — cigarettes 

Canada — cigarettes 

eay.SyjjSi 

214,756,664 

1,415,162 

1. 144.593 
776,1^ 
55.085 

1,374,989 

105,231 

16,417 

33,213,196 

20,789,839 

46,562 

*49.803 

57.775 

14.583 

633,061 

366,189 

12,692 

54.86s 

4,556 


British Customs Receipts 

1919 .. .. 

I?” :: :: •• 

19M .. .. 55.z77.907/ 

In 1910 the world's production of tobacco was 2,756,000,000 
lb., the leading producers beinfi; United States, 1,1x3,400,000 
lb.; India, 450,000,000 ; Russia, 200,000,000 : Austria-Hun- 
gary, 184,000,000; Dutch East Indies, 128,600,000; and 
Japan, 93,000,000. 

2)uty.--^On unmanufactured tobacco containixiir to per 
cent or more of moisture the duty (i9Z3) is: stripped and 
stemmed, 81. a^d. per lb.; unstripped, Bs. 2d. per lb.; a pre- 
ference equal to five-sixths of the maximum rate bang 
accorded to Imperial produce. Where less than xo per cent 
moisture is contained, jw. id. per lb. stripped, and or. ofd. 
unstripped is levied. On- manufactured toMo^ ana snufb 
the duty is much higher, reaching 151. •jd. per lb. on cigars. 

The trade in and appraising of leaf tobacco 
requires expert judgment, since no quotations 
or classifications can give guidance to the out- 
sider as to the peculiar qualities of various 
grades. Although it is impossible to give an 
adequate idea of the various points by uriiich 
tobaccos are appraised, one may say, in general, 
that the size and shape of the leaf, its texture, 
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colour, spedflc weight, combustibility and the 
colour of its ashes (white preferred), its aroma, 
its taste and the taste and smell of its smoke are 
all fiBtctors in its appreciation. While the ap- 
preciation varies according to the taste of the 
individual and to local and national preferences 
in general, the colours preferred for cigarette 
and smoking-tobacco range from canary-yellow, 
light-brown, dark-brown, to almost black, while 
cigar tobaccos are generally brown, though 
mouse-grey is at present a fashionable colour 
for cigar wrappers. The valuation of the leaf by 
individual manufacturers is greatly influenced 
by the taste of their customers, which varies 
greatly according to locality (climate) and 
nationality, by the duties imposed on leaf 
tobacco in their countries, and by the dexterity 
of their working staff. 

In most countries excises are imposed on 
domestic manufactures and duties raised on 
imported manufactures and on leaf tobaciK). 
In some countries, such as France, Italy, Morocco, 
Spain, Sweden, Austria, and Czecho-Slovakia, the 
Government monopolizes the manufacture and 
sale of tobacco products, but sometimes leases 
its rights. Since different grades and varieties 
of tobacco are required for different products, 
and since different countries grow widely varying 
styles of tobacco (even slight variations in 
climate or soil bringing about great differences 
in plants of the same variety, practically no two 
countries producing identical tobaccos), almost 
none grow all the varieties they require. Hence 
most producing countries, though they export 
large quantities of home-grown tobacco (e.g. the 
United States), nevertheless import foreign leaf 
tobacco. 

Toba'go, an island of the British West Indies, 
a political dependency of Trinidad, 24 miles 
south-west; area, 114 sq. miles. It is of volcanic 
formation, comprising a dorsal ridge, 18 miles 
long and 1800 feet altitude, surmounted by 
conical hills. Cocoa, coco-nuts, and copra, with 
some vegetables, poultry, eggs, fruit, and live- 
stock are the chief exports. There are seven 
parishes: St. Patrick, St. Andrew, St. David, 
St. George, St. John, St. Paul, and St. Mary. 
Scarborough (pop. 720) is the chief town. Tobago 
was discovert by Columbus in 1498, and wm 
definitely ceded to Great Britain by France in 
1814. Pop. 28,880. 

Tobermory, a seaport of Argyllshire, Scot- 
land, in the Island of Mull. One of the ships 
of the Spanish Armada was blown up in the bay 
in 1588. After several unsuccessful attempts to 
recover treasure. Colonel Foss conunenced opera- 
tions in 1912, and recovered many valuable 
relics. Further salvage operations were con- 
ducted in late years. Pop. 097. 

Toblt, Book of, one of the Old Testament 


apocoyphal books, rejected by the Jews and 
Protestants, but included in the Roman Catholic 
canon. It contains an account of some remark- 
able events in the life of Tobit, a Jew of the 
tribe of Naphtali, carried captive to Nineveh, 
and his son Tobias. The book bears a strong 
likeness to the tales of The Thousand and One 
Nights, with the obvious exception that the 
writer has a considerable acquaintance and 
sympathy with the Old Testament writings. 

Tobogganing, a winter sport popular in 
Canada, the United States, and Switzerland. 
The toboggan (Micmac Indian, tobaakan) is a 
light sled mounted on steel or steel-shod runners; 
it carries a single passenger, who lies on it face 
downwards, steering with his toes. In Switzer- 
land, where Symonds did much to popularize 
the sport, the most famous * run * is that of the 
Cresta, St. Moritz, 1400 yards in length, with 
a drop of 500 feet, and a wide variety of curves 
and gradients. Here the (2rund National com- 
petition, open to the world, takes place. Another 
well-known course is tliat upon the Klosters- 
Davos road, 2 miles long, 800 feet fall, on which 
the International and Symonds Shield conqieti- 
tions are held. The negotiation of corners at 
high speed demands much skill, for a pace of 
70 miles an hour is at times attained. The 
bob-sleigh is a toboggan for two or more passen- 
gers. — Cf. Ice Sports (Isthmian Library). 

Tobol, a river of Siberia, which rises in the 
Ural Mountains and Joins the Irtysh after u 
course of about 550 miles. 

Tobolsk', a former government of Western 
Siberia, drained by the Ob and Irtysh Rivers, 
and producing gold, coal, saltpetre, live-stock, 
wheat, and rye. Tobolsk is the capital. Area, 
540,000 sq. miles; pop. 2,000,000. 

Tobolsk, eapital of the government of Tobolsk, 
Western Siberia, on the Tobol where it joins the 
Irtysh. Fighting took place at Tobolsk in 1019 
between Koltchak^s forces and the Bolsheviki. 
After the Revolution of 1917, the ex-Tsar 
Nicholas II was imprisoned in the town. Pop. 
25,000. 

Tocantins', a river of Brazil, which rises in 
lat. 14° 8., flows northward, receives the Araguay, 
and enters the Atlantic by the Par6 estuary, form- 
ing one mouth of the Amazon. The entire eourse 
is 1600 miles, but navigation is impeded in parts. 

Tocqueville (tok-vH), Alexis Charles Henri 
Cltol de, French politician and writer, bom in 
1805, di^ in 1859. His chief work was La 
D^mocraHe en AnUrique (1884), which was trans- 
lated into the principal European languages. In 
1849 he accepted the portfolio of foreign affairs, 
but soon resigned it. After the coup d^itat of 
1851 he lived in retirement. His other works 
include VAncien Regime et la RivoltUion and 
Htfftitfs phUosophique du rigne de Louis XV. 
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Todas, a race inhabiting the upper part of 
the Nilghiri Hills of Southern India, considered 
to be of Dravidian stock. They form a typical 
polyandrous conununity (about 750 in number), 
in which a woman is the wife of her husband's 
brothers. 

Todea, a small genus of Ferns, family Os- 
mundaces, natives of the southern hemisphere. 
Some species are ‘ filmy ferns *. 

Todliunter, Isaac, British mathematician, 
bom at Rye in 1820, died in 1884. He studied 
at University College, London, and afterwards 
graduated as senior wrangler from St. John's 
College, Cambridge, where he resided as Fellow, 
tutor, and principal mathematical lecturer until 
his death. He wrote a series of popular mathe- 
matical textbooks, and valuable histories of 
certain special branches of mathematics and 
mathematical physics, including probability, the 
calculus of variations, attraction, and elasticity. 

Todleben (tod^-b^n), Franz Eduard Ivano- 
vitsh. Count, Russian soldier and military 
engineer, born 1818, died 1884. Entering the 
Russian army (1830), he served against the 
Circassians (1848), took the chief part in the 
defence of Sebastopol (1854), and, after the 
peace of 1856, wrote his monumental Defense 
de Siwiistopol, During the Russo-Turkish War, 
Todleben was sent (1877) to reduce Plevna, 
was created count, and subsequently became 
Commander-in-Chief of the Russian army in 
Turkey. He was appointed Governor of Odessa 
(1879) and (1880) of Vilna. 

Todmor'den, a municipal borough and 
market town of England, in Yorkshire (West 
Riding), on the Calder. It has extensive manu- 
factures of cotton goods. Pop. (1921), 28,888, 

Tody, the name of certain tropic^ birds, 
genus Todus, sub-family Todinie, family Momo- 
tidie, inhabiting the larger islands of the West 
Indies. They are birds of gaudy plumage, and 
feed on insects, worms, &c. The best-known 
species is the green tody (T. viridis), a pretty 
bird, about the size of a wren. It is very conunon 
in Jamaica. 

Toga (Lat. tegere, to cover), the principal 
outer garment of wool worn by Roman citizens. 
It covered the whole of the body except the 
right arm, and it was originally worn by both 
sexes until the matrons adopted the stola. The 
toga virUis, or manly gown, was assumed by 
Roman youths when they attained the age of 
puberty. The variety in the colour, the fineness 
of the wool, and the ornaments attached to it 
indicated the rank of the citizen; generally it 
was white. Under the emperors the toga went 
out of fashion, giving place to lighter and more 
convenient garments of foreign origin. 

Togo, Heihachiro, Count, Japanese Admiral, 
bom 1847, a Satsuma Samurai; ^ucated, H.M.S. 


Worcester and at the Naval College, Greenwich 
(1878-4). During the Chino- Japanese War he 
had a command, and was Commander-in-Chief 
of the Japanese fleet during the Russo-Japanese 
War (1904-5), his most brilliant action being 
Tsushima. Togo became a member of the Order 
of Merit in 1906, and is one of the three honor- 
ary members, Foch and Joffre being the other 
two. 

Togoland, a former German West-African 
colony divided after the European War between 
Great Britain and France. Physical . — ^Togoland 
is divided into a transmontane and a dsmontane 
region by a hill-range (Mount Agu, 8870 feet) 
built up of quartzites and mica-schists, and 



Two Modes of wearing the Toga. From ancient 
Roman stttuea 


trending north-east to south-west. It has various 
names in different districts. The transmontane 
district is the larger, and comprises mainly the 
valley of the Oti, through which it is drained to 
the Volta (q.v.), being separated by the Gambaga 
Hills from a narrow frontier tract which belongs 
physically to the Gourma Plateau. South-east 
of the hills the region becomes narrower, and the 
seaboard on the Slave Coast (Bight of Benin) is 
only 82 miles long. There is a coastal plain 
fringed by a broad bank of yellow sand, formed 
by the scouring of a powerful coastal current 
(the Kalema) which manifests itself in the heavy 
breakers beating upon the shore, and which 
has dammed up and is gradually filling a series 
of lagoons. Of these lagoons the largest is the 
Togo or Avon (Ger. Togjo See), into which fall 
the Rivers Haho and Schio, and upon which 
stands Togo town. The alluvium deposited by 
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the riven is also gradually filling up the lagoons. 
Togo Lagoon is drained to the mouth of the 
Monu River by the Wo and Anecho (or Popo) 
Lagoons and a channel running behind the 
sand-bank. Behind the coastal plain a savanna 
extends for 50 miles, and is separated by a de- 
pression from the plateau of the interior, which 
rises inland to an altitude of over 1400 feet. 
Climate and Health , — ^Togoland has a humid 
tropical climate, and it is not a white man's 
country. A large southern and south-central 
zone is dominated by the tsetse fly, and malaria 
is prevalent. In the dry months and in the north 
of the country cerebro-spinal meningitis is 
common, as are d 3 nientery, smallpox, leprosy, 
skin diseases, and sleeping-sickness in the south. 
Goitre and tuberculosis are fairly common, and 
there are many endemic diseases unknown to 
European medicine. There are two rainy seasons 
in the south, viz. March-June and September- 
November, and in the north only one, April- 
October. February and March are the hottest 
months, the coastal temperature then averaging 
80° F., and the highlands (at Bismarckburg, one 
of the healthiest places) 79° F. July and August 
are the coldest months, with a mean temperature 
of 74° F. on the coast and 70° F. at Bismarckburg. 
From December to February the Harmattan 
(q.v.) blows. Frequent droughts are caused by 
the drying up of rivers, none of which may be 
considered perennial, unless in the highlands, 
where they always contain water, and where 
there are from 150 to 200 thunderstorms per 
annum. 

AreUy Toiens, dsc . — ^The total area of Togoland 
is 38,700 sq. miles (i.e. about the size of Portugal 
or Ireland), but it is partitioned between Britain 
and France, the former administering approxi- 
mately 18,000 sq. miles with a population (1021 ) 
of 188,265. In 1921 the population of all Togo- 
land was estimated at 672,887, 210 of whom 
were Europeans. German figures show that in 
1914 there were 868 Europeans, 320 being 
German; and the native population was esti- 
mated at over a million. All figures, however, 
are to be accepted with caution. Besides Lome, 
towns located on the sand-spit are Anecho or 
Little Popo; Porto Seguro (pop. 1200), the port 
of Togo town; and Bagida. Sansane-Mangu 
(9000), Sokode (4000), Bassari (10,000), Yendi 
(10,000, a fairly heal^y place), Bismarckburg 
(founded 1894 as a European station), Kete- 
Krachi (8-9000), Atakpame (10,000), Misahdhe 
(founded in 1890 as a Government station), 
Kpandu (3000) are other places. 

ConmunicaHone , — ^Lome (pop. 5800) is the 
chief port of the region and its natural outlet. 
Railways are of metre gauge, and have Lome 
as a nodal point, whence they run: (1) along 
the coast to Anecho, a distance of 27 miles; (2) 


to PaUme (74 miles, pop. 1000: for Misahdhe); 
and (8) to Atakpame (102 miles). 

Production , — ^The cldef agricultural products 
are maize, sweet potatoes, dukhn (in the north), 
cotton (widely in the south), cane-sugar, durra 
(a native staple), rubber (wild and cultivated), 
some tobacco, ground nuts (the main product 
of the north), tea, coffee, piassava fibre, tapioca, 
sesame, rice, kola-nuts, pepper, yams, and many 
fruits, including pineapples. Among trees the 
chief are the coco-nut pahn, the oil-palm, and 
the shea tree. Palm-oil and kernels firom the 
second of these, and copra from the first named, 
are important articles of export, but are run 
closely by shea butter, a valuable commercial 
product used in the manufacture of candles, 
soap, and margarine. Horses do not thrive in 
Togoland, and mules do better. Goats and sheep 
are kept in large numlicrs. Among minerals, 
gold, bauxite (an ore of aluminium), chromite, 
and galena have been found; and numerous 
deposits of iron ore (hsematite) exist at Banyeli, 
remote, however, from any organized system of 
transport, and therefore unworkable on a large 
scale. 

History , — ^The Portuguese traded with the 
coast of Togoland during the fifteenth century, 
and to them the introduction of the coco-nut 
palm is usually ascribed. In 1680 the Elector 
of Brandenburg sent an expedition to Togo, 
where he secur^ a trading monopoly; but on 
his death all rights were surrendered to the 
Dutch for a cash payment (1718). On 6th July, 
1884, Togoland was declared a protectorate of 
Germany, and the hinterland was rapidly and 
efficiently occupied and explored. Togoland 
was not only the first German imperial colony 
in Africa, but was also unique as self-supporting. 
In 1914 von Dbring was Governor, and he did 
not expect that Great Britain would participate 
in the impending war, preparing himself for the 
invasion of Dahomey on this assumption. Anglo- 
French troops under the command of Captain 
F. C. Bryant invaded Togo, and after a brilliant 
little campaign trapped von Dftring in Kamina, 
where he (with 205 Europeans) surrendered 
unconditionally on 26th Aug., 1914. On 7th 
May, 1919, the Supreme Council awarded the 
mandate for the administration of the territory 
to France and Great Britain, and it was par- 
titioned accordingly. 

Bibuogbafhy: Meyers Grosses Konversations^ 
Lexikan, article Togo; Peace Handbook No, 110 
(a British Government publication, H.M. 
Stationery Office); A. F. Calvert, The German 
African Empire; Miss M. Gherts, A Camera 
Actress in the Wilds of Togoland; Report on the 
Trade and Agriculture of Togolarid (Cd. 7048-52, 
H.M. Stationery Office); Evans Lewin, The 
Germans in Africa; Royal Geographical Society, 
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FirtA LUl of Names in Gold Cocut and British 
Togo. 

Tokar, a town of Sudan, in the Red Sea 
Province. The district is a cotton-growing region. 
Pop. 20,000.— Another Tokar is a Hadendoa 
•ettlement in Kassala. 

Tokat, a town of North-Eastern Anatolia. 
It has Roman remains, &c. Pop. about 80,000. 

Tokay, a town of Hungary, at the conflux of 
the Rivers Theiss and Bodrog. The wine grown 
in its vicinity (Tokay) is not^. Pop. 5800* 

Tokens, pieces of money current by sufferance, 
and not coined by authority; or coins only 
nominally of their professed value. In England 
tokens first came into use in the reign of Henry 
VIII, owii\g to the want of authorized coins of 
lower value than a penny. Stamped tokens of 
lead, tin, and even leather were issu^ by vintners, 
grocers, and other tradesmen during the time of 
Elizabeth, and were extensively circulated, being 
readily exchanged for authorb^ money at the 
shops where they were issued. A currency of 
this kind (mostly of copper) was much used in 
Britain towards the close of the eighteenth cen- 
tury. 

Tokyo (formerly Yedo), the capital of the 
Japanese Empire and the seat of the Tenn5 
(Emperor), on the Bay of Tokyo, Island of 
Honshu. It is divided by the River Sumida, 
and is the terminus of several railways. There 
is a ceinture as in Paris. The greater part of the 
town is flat, and intersected by numerous canals 
crossed by bridges. Tokyo may be csonsidered 
the centre of the political and literary activity 
of Japan, and commercial interests are slowly 
developing. The university is of world importance 
There is an imperial palace, and a zoological 
garden is locat^ in the Uyeno Park, where 
there is also an imperial museum. Pop. 2,178,180. 
During the terrible earthquake of Ist Sept., 
1928, Tokyo was almost destroyed. 

Toland, John, English deist, bom in 1070, 
died in 1722. He entered Glasgow University 
in 1687, graduated m.a. at Edinburgh in 1690, 
and afterwards studied theology at Leiden. In 
1696 he published his Christianity not Mysteriotu, 
which created a great sensation, and was burnt 
by the hangman at Dublin by order of the Irish 
Parliament in 1697. He subsequently settled 
down as a voluminous pamphleteer in London. 
Of his other works the chief were: Life of MiUon 
(1698), accompanying an edition of his writings; 
Anglia Libera (1701); Socinianiam Truly SUUed 
(1705); and PantheisHcon (1750). In the last 
of these works Toland distinctly avowed himself 
a pantheist* 

Tole'do, a province of Central Spain. It is 
mainly a high plateau deft in the north-west by 
the high valley of the Tagus, to the basin of 
which it chiefly hfiiitligi Agriculture is the chief 


occupation. Toledo is the capital. Area, 5919 
sq. miles; pop. 450,544. 

Toledo (ancient Tolfitum), a city of Spain, 
capital of the province of Toledo, on the Tagus, 
and 1820 feet above sea-level; on the railway 
from Madrid. It is the see of an archbishop, 
who is Primate of Spain. It is one of the most 
interesting cities in Spain, and * an epitome of 
its history ’. Its chief glory is a Gothic cathedral, 
one of the grandest in the world, completed in 
1492. The Toledo sword-blades, renowned for 
centuries, are manufactured (with cutlery in 
general) in a Government establishment. Toledo 
was taken by the Romans in 198 b.c., and was 
subsequently the seat of government under the 
Goths, Moors, and Kings of Castile in succession. 
Pop. 22,270. 

Toledo, a city of Ohio, United States, the 
county seat of Lucas county, on Lake Erie; 
served by the Pennsylvania and other railways. 
Toledo is the terminus of the Miami and Erie, 
and the Wabash and Erie Canals, and exports 
flour, grain, cattle, beef, pork, hides, wool, 
tobacco, and timber. There are large wagon- 
works, machine-shops, foundries, flour-mills, and 
manufactories of tobacco, flax, cotton, and 
chandlery. Founded in 1888, it was incorporated 
as a city in 1886. Pop. (1920), 248,167. 

TolentPno (ancient Tolentinum Picenum), 
a city of Marches, Central Italy, in the province 
of Macerata. Here Pope Pius VI, in 1797, 
concluded a humiliating peace with Bonaparte^ 
and in the neighbourhoc^, in 1815, Murat, at 
the head of the Neapolitans, was defeated by 
the Austrians under Bianchi. Pop. (commune), 
14,800. 

Tolerance, in engineering, the amount of 
variation allowed from exact accordance with 
specified dimensions. The very idea of tolerance 
presupposes the existence of instruments capable 
of making measurements with precision, especi- 
ally measurements of length. The simple method 
of placing a rule against an article and reading 
the scale has great limitations. The limit of 
precision possible in that way is about the 
nearest fiftieth or sixty-fourth of an inch. That 
method is too crude to use in measuring machine 
parts that are to work together with little or no 
vibration and noise. There are four usual types 
of fit used: /orce, requiring a screw or press; 
drive, with the use of a hammer; push, by hand 
pressure; and running, free enough to run 
almost indefinitely if lubricated. The tolerance, 
or range between the smallest and greatest 
allowable dimensions, varies in these four cases, 
and also proportionately to the size of the part. 
In small articles with fine quality of workman- 
ship, limits of a few ten-thousandths of an inch 
are usual. The instruments of precision used 
must be of sufficient sturdiness to withstand 
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the respectftil but vigorous handling of a turner 
or machineman. Among such instruments 
vernier callipers, micrometer gauges, and limit 
gauges are the most common. 

In vernier cattipers (see Vernier) the main 
scale is divided into tenths and fortieths, while 
the vernier has twenty-five divisions. Readings 
can be made to one-twenty-fifth of a fortieth, 
that is, one-thousandth of an inch without the 
use of a lens. 

Micrometer gauges have accurately cut screws, 
whose pitch is usually forty to the inch, and the 
fi.’actions of a complete turn are measured with 
a circular scale on the thimble part of the gauge. 
The circular scale is divided into twenty-five 
parts, so that the fortieths obtained by com- 
plete turns of the screw can be subdivided into 
thousandths. These gauges are provided with 
the means of adjustment for wear, and a racket 
stop whose fiinction is to ensure that the same 
pressures are applied to the articles measured, 
no matter how roughly it is turned. Similar 
micrometer fittings are used in depth, straight, 
internal, and other gauges. 

Limit gauges are made or set to the dimensions 
which are in use for the maximum and minimum 
sizes. Limit sizes have been standardized by 
gauge-makers and by the British Engineering 
Standards Committee. As an example, a 8-inch 
diameter shaft which is to be made a running 
fit of first quality work must have a diameter 
between 2*9982 and 8*0000 inches. When much 
work of this character is done, limit gauges are 
made to these limiting dimensions, to take the 
place of mierometer gauges. The shaft itself 
must be of a size between the limits, that is, 
when the gauge test is made the one gap can 
‘go’, but the other will ‘not go’ over the 
diameter. Plug gauges of 8*0018 and 8*0085 
inches diameter would be used as the ‘ go ’ 
and ‘ not go ’ gauges to test the dimensions of 
the hole in which the shaft is to be a running 
fit. The adjustable gauges have two fixed points 
on one end, and two adjustable screwed points 
at the other. These points are set by means of 
reference bars. 

Tolima (t5-le'm&), a state of the Republic of 
Colombia, traversed by the Upper Magdalena, 
and embraced between the two chief chains of 
the Cordillera; area, 10,080 sq. miles. It pro- 
duces cacao, sugar, maize, and tobacco, and is 
rich in gold, silver, lead, sulphur, and copper. 
The volcano of Tolima has a height of 18,800 
feet. Pop. (1918), 828,812. Capital, Ibagu^. 

Toll, a tax paid, or duty imposed, for some 
liberty or privilege or other reasonable considera- 
tion; such as (a) the payment claimed by the 
owners of a port for go^ landed or shipped 
there; (6) the sum c^trged by the owners of 
a madeet or fair for goods brought to be sold 


there; (c) a fixed charge made by those entrusted 
with the maintenance of roads, streets, bridges, 
Ac., for the passage of persons, goods, and cattle. 

Tolmlssa, a genus of plants, order Saxi- 
fragacese, T. MenzUsii is a pretty foliage plant 
often grown in pots. It propagates itself freely 
from adventitious buds borne at the base of 
each leaf; hence the popular name ‘mother- 
of-millions ’. 

Tolstoy, Count Leo Nicolaevitsh, Russian 
novelist, religious teacher, and social reformer, 
bom at Yasnaya Polyana, in the government of 
Tula, 1828, died 1910. He received his earlier 
education at home, and from 1848 to 1846 
studied Oriental languages and law at the 
University of Kazan. In 1851 he went to the 
Caucasus, and served in the defence of Sebastopol 
during the Crimean War. To this period of his 
career belong his earliest literary works: Chitd- 
hoodf Boyhoodt and Youth, and the brilliant 
descriptions of the Crimean campaign, entitled 
SebastopoL On the conclusion of the war he 
went to St. Petersburg (Petrograd), where he pub- 
lished The Snowstorm and Two Hussars, In 1857 
he travelled abroad, and on his return he retired 
to his estate to live a simpler life. Greatly 
interested in the condition of the peasantry, 
he founded a free village school on his estate, 
for which he prepared reading and other text- 
books himself. His work Family Happiness 
appeared in 1859, and was soon followed by 
Three Deaths (1859), Polikushka (1860), and 
others. In 1802 he married the daughter of 
a Moscow physician, and during the next period 
of his life he produced the two works upon 
which his literary reputation chiefly rests, 
namely, War and Peace (1865-8) and Anna 
Karenina (1877), a powerfully realistic study 
of human passion and its effects. Anrui Karenina, 
wherein the author depicts the clash between 
passion and inner duty, marks a transition to 
the third period of Tolstoy’s life, during which 
he began to develop his views on religion and its 
application to individual and social life. He 
began to search for the sense and meaning of 
life. He turned to science and philosophy, 
asking them to solve the riddle of life; but both 
science and philosophy failed to answer his 
questions, and he at last turned to religion. 
He proclaimed the utter bankruptcy of science, 
of philosophy, and progress, and came to the 
conclusion that faith alone could give happiness. 
Tolstoy then confessed his sins and turned 
Christian, but he soon freed himself from the 
Established Church, and worked out his own 
ideas of Christianity. In the Gospels he found 
the fundamental principle for a basis of life. 
He found it in the Sermon on the Mount, and 
in the five commandments of Jesus {Matt, 
y, vi, vii). Tolstoy’s religious, social, and moral 
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ideas may be summed up as follows: In religion 
we must not resist evil, for the law of the Gospel 
is the law of peace. Politically the doctrine of 
Christ admits of neither states, nor armies, nor 
tribunals. Socially it means the suppression of 
property and the proclamation of conununism. 
His social ideal is thus based upon complete 
renunciation, his moral ideal upon complete 
purity and chastity. All our social institutions, 
therefore, which are based upon a state of war 
and violence must be abolished, not by means 
of revolutions, but by passive non-resistance. 
Practically, Tolstoy had arrived at the same 
conclusions as Prince Kropotkin, but whilst the 
latter had appealed to revolt, Tolstoy, who 
believed in the original goodness of man, preached 
the gospel of non-resistance, of intellectual, 
passive anarchy. His whole teaching was 
therefore a religion of I^>ve and Labour, and 
he was right when he wrote that there is no 
Tolstoism and never will l)e; all that I have 
said has alit'ady been said eighteen centuries 
ago, and much better, in the Gospels Having 
arrived at these conclusions, Tolstoy endeavoured 
to put his theories into practice. He wished to 
distribute all his wealth, but his wife and family 
opposed his plan, and he was compelled to remain 
a rich man. During the last year of his life he 
made an effort to leave his comfortable home 
and to disappear among the peasants. He 
actually left his home, but fell ill and died 
shortly afterwards. Even those who do not 
agree with Tolstoy the moralist and social 
reformer, cannot help admiring Tolstoy the 
artist and novelist. He is a wondcrfhl painter 
and an observer of human life. He had a power 
of psychological analysis, and his works have 
a Biblical directness and simplicity. The prin- 
cipal works containing Tolstoy's moral, social, 
and religious teaching are: My Confession, The 
Four Gospels Harmonized and Translated, What 
1 Believe, The Potver of Darkness, The Kreutzer 
Sonata, The Kingdom of God is Within You, and 
Resurrection, — Bibliooraphy: A. Maude, L, 
Tolstoy*, E. Garnett, Tolstoy: his Life and WriU 
ings; A. S. Rappoport, Tolstoy: his Life, Works, 
and Doctrine, 

Tolu-balsam, a resin or balsam obtained 
from a tree of tropieal South America, the 
Myrospermum {MyroxyUm) toluiferum or peruU 
ferum, Tolu-balsam has a brownish-yellow 
colour, becomes quite hard and may be formed 
into a powder, has a pleasant aromatic flavour, 
and is used in certain medicinal preparations, 
though it has little or no virtue of its own. 

Tolu'ea, a city of Mexico, capital of the state 
of Mexico, situated 8500 feet al^ve the sea, and 
served by the National railways. The city has 
a cathedral, a theatre, &c,, and carries on cotton 
manufacture and other industries. Pop. 81,500. 


Toluene, toluol, or methylbenzene, C^HfCH^, 
a hydrocarlxin belonging to the same homologous 
series as benzene, and having the same general 
properties. It is a colourless liquid boUing at 
110° C., obtained by the fractional distillation 
of coal-tar, from tolu-balsam, and synthetically. 
It is used in the preparation of explosives, and 
of benzaldehyde and other substances important 
in the dye-making industry. 

Tomahawk, the light battle-axe of the North 
American Indians. The head was originally of 
stone attached to the shaft by thongs, &c,, but 
steel heads were subsequently supplied by 
American and European traders. The Indians 
could throw the tomahawk to a considerable 
distance, unerringly striking the object aimed 
at with the edge of the hatchet. 

Toma'to, or Love-apple (Lycopersicum escu- 
lentum), a plant belonging to the nat. ord. 
Solanacesc. It is a native of South America, 
but has been introduced into most other warm 
or temperate countries. It is cultivated for the 
sake of its fruit, which is fleshy, usually scarlet 
or orange, irregularly shaped, and is largely used 
in sauces, stews, and soups, as well as eaten by 
itself. The plant is a tender, herbaceous annual, 
with yellow flowers, and is now much cultivated 
under glass in many parts of Britain. 

Tombac, or Tombak, an alloy consisting of 
about 85 parts copper and 15 parts zinc, and used 
as an imitation of gold for cheap jewellery. When 
arsenic is added, it forms white tombac. 

TombigT>ee, a river which rises in Tisho- 
mingo county, Mississippi, United States, and, 
after a course of 450 miles, joins the Alabama 
River 45 miles above Mobile to form the Mobile 
River (q.v.). 

Tomello^so, a town of Spain, in Ciudad Real. 
It is a centre of the wine trade, a great part of 
the claret and * cognac * of commerce being 
produced there. Pop. 17,780. 

Tomsk, a former government of Western 
Siberia, belonging chiefly to the basin of the 
Ob. It is agricultural, but has manufactures 
of leather and beer, &c., and lead (argentiferous) 
and copper, &c., are found. Area, 881,160 sq. 
miles; pop. 8,020,800. Tomsk is the capital. 

Tomsk, a town of Western Siberia, capital 
of the former government of Tomsk, on the 
Tom, and a feeder of the Trans-Siberian Railway. 
Manufactures include cloth, leather, and soap; 
and there is an extensive trade in fUrs, fish, 
and cattle, obtained in exchange for articles of 
European and Chinese manufacture. The Uni- 
versity of Tomsk was founded in 1888. Pop. 
112 , 000 . 

Ton, a denomination of weight equivalent to 
20 hundredweights (contracted cwt.), or 2240 lb. 
In America goods are sometimes weighed by the 
short ton, of 2000 lb., the hundredweight being 
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reckoned at 100 lb.; but it is decided by Act of 
Congress that, unless otherwise specified, a ton 
weight is to be understood as 2240 lb. avoirdupois. 

Tonbridge (formerly Tunbridge), a town of 
Kent, England, on the Medway. It has a pub- 
lic school (founded 1553), and manufactures 
wooden {Tonbridge) fancy-ware. Pop. 15,000. 

Tone, Theobald Wolfe, Irish rebel, bom in 
Dublin in 1768, died in 1708. Educated at 
Trinity College, he studied law in London, and 
was called to the Irish Bar (1780). He was an 
ardent sympathizer with the doctrines of the 
French Revolution, and, having promoted the 
combination of the Irish Catholics and Dissenters, 
he founded the Society of United Irishmen in 
1701. The discovery of his secret negotiations 
with France drove him to the United States 
(1705). He sailed for France in 1706, and 
became brigadier in Hoche's projected expedi- 
tion to Ireland. In 1707 he served in the Bava- 
rian army, and in 1708 he was captured on 
board a French squadron bound for Ireland. 
Brought to Dublin, and sentenced to death by 
a court-martial, he committed suicide in prison. 

Tongaland, a district of Zululand, and the 
northernmost district of Natal. It is bounded 
on the north by Portuguese East Africa, and 
on the west by Swaziland, has a scalioard on 
the Indian Ocean, and contains Kosi Lake. 
Tongaland (or Amatongaland) is the home of 
the Amatonga. The country became a part of 
Zululand in 1805, and since 1897 has formed 
part of Natal. 

Tongres (toi^-gr; FI. Tongeren), a town of 
Belgium, in the province of Limburg, on the 
Geer. Manufactures include leathers, umbrellas, 
paper, tiles, and beer. Pop. 10,600. 

Tongue, the organ found in the mouth of 
most vertebrate animals, which exercises the 
sense of taste, and also assists in speech and in 
taking food. The name tongue is also given to 
very different structures in Invertebrata. In 
man the tongue is attached by its base or root 
to the hyoid bone and the lower jaw, its other 
extremity being free. The upper surface is 
convex with a fibrous middle septum, called 
the rapM, The front two-thirds of the tongue 
are rough, and bear the papUUc, which are 
sensitive to impressions of taste. The posterior 
third is smooth, and exhibits the openings of 
numerous mucous glands. The substance of 
the tongue consists of numerous muscles. The 
papilke, which cause the characteristic rough- 
ness of the tongue, are of three kinds, circum- 
vaUaUt Jungifortnf and JUiJorm. The largest or 
circumvallate papillse number from eight to ten, 
and occupy the posterior part of the upper 
surface. They vary from ^^th to j^th indi in 
diameter. The ftinj^form papillie are scattered 
irregularly, the filiform over the froni;. In struc- 


ture the papilhe are like those of the skin, and 
contain capillary vessels and nervous filaments. 
Numerous follicles and mttcous or Ungual glands 
exist on the tongue, the functions of these latter 
being the secretion of mucus. The nervous 
supply is distributed in the form of three main 
nerves to each half of the organ. The gustatory 
nerves and the glossopharyngeal branches arc 
the nerves providing the tongue with common 
sensation, and also with the sense of taste; while 
the hypoglossal nerve carries to the muscles of 
the tongue the necessary stimuli for contraction. 
The conditions necessary for the exercise of the 
sense of taste are, firstly, the solution of the 
matters to be tasted; secondly, the presence of 
a special gustatory nerve; and thirdly, that the 
surface of the tongue itself be moist. The top 
and edges of the tongue are more sensitive to 
taste than the middle portion. The sense of 
touch is very acute in the tongue. 

Tonic, in medicine, any remedy which im- 
proves the tone, or general condition, of the 
body tissues. There are two main groups of 
medicinal tonics: (1) those which act by increas- 
ing the secretion of gastric juice, and thus improve 
the digestive powers, such as the various bitters, 
of which the chief are gentian^ quassia, calumba, 
nux vomica, and cinchona; and (2) those which 
act through the blood-stream, as the numerous 
preparations of iron, certain mineral acids, and 
salts. Many non-mediciiial remedies have a 
tonic effect, e.g. open-air exercise, the various 
forms of electric treatment and massage, sea- 
bathing, the infiUence of climate, and sun- 
shine. 

Tonic Sol-fa Notation, in music, a system of 
notation which has come into extensive use among 
the English-speaking population of the globe, 
chiefly through the untiring efforts of the Rev. 
John Curwen (q.v.), who obtained the leading 
features of his plan from Miss Glover of Norwich. 
The following is an outline of the system: As of 
the two relations of musical sounds, those of 
pitch and key (see Staff), the latter is of tran- 
scendent importance, every means should be 
taken to impress this fact on the mind and ear 
of the learner. Any diatonic scale is a natural 
scale, whether it is founded on the key of 
C, D, E, or on any other tone thus represented 
by a letter-name in the ordinary notation. The 
tonic or key-note of the scale is always called 
doh, the second ray, the others me, fab, sob, lab, 
te, successively, no matter what the absolute 
pitch of the sound may be, the initials only being 
ordinarily used in printed music: thus, d, r, m, 
f, B, 1, t. To designate a sound of absolute pitch, 
the tonic-solfaist uses the first seven letters of 
the alphabet just as the followers of the other 
music^ S 3 r 8 tem do. Time and accent are marked 
thus, I ; I Y or I : : I , or I : I : I , Stc,; the space 
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between the lines and dots indicating the 
aliquot parts of the bar (the beat or pulse), the 
line showing the strong accent, the short line 
the medium accent, and the colon the weak 
accent. Accidental or chromatic tones are 
indicated by a change in the vowel sounds of 
the syllables; thus, doh, ray, fah, &c., when 
sharpened become de, re, fe, &c,; and me, te, 

&c., flattened become ma, ta, &c. The higher 
octaves are marked d', r', m', &c., the lower 
d|, r|, m|, &c. The last two lines of the psalm 
tune French would therefore be printed thus: 

Key F 

: Bid': t| 1 : 8|B:fe|s:n|r:d|d: tild 

In teaching the system great use is made of the 
modulator, a chart which represents pictorially 
in an upright position the relative places of the 
notes of the scales, the chromatic notes, the 
closely related scales, &c. 

The tonic sol-fa method of teaching singing is 
in principle a return to the ancient moveable do 
system attributed to Guido Aretino (q.v.). The 
teacher of sol-fa trains the learner to appreciate 
and store in his memory the characteristic mental 
^ect of each note of the diatonic scale; this 
mental effect depends almost entirely on the 
position of the notes in the scale relative to the 
tonic, and hardly at all on their absolute pitch. 

It must be remembered that there is an essential 
difference between the sight-reader's and the 
player's method of using a system of musical 
signs. The player is directed to execute a certain 
mechanical operation, and even if his * car * is 
defective, he may become a fairly competent 
performer. To the singer, on the other hand, 
mental effect, or ' ear ', is everything; he cannot 
(in general, at least) make his vocal chords sound 
a given number of vibrations at will. It is there- 
fore a very valuable feature of tonic sol-fa that 
it makes use of mental effect, and appeals 
directly to the singer's feeling for relative pitch. 

And there are other advantages in the system, 
fh)m the point of view of the teacher and learner 
of singing, notably its simple way of dealing 
with modulation, or change of key. The immense 
advance in the quality of choral singing in Bri- 
tain, and the greatly increased diffusion of 
musical knowledge, are undoubtedly due in 
very large measure to the introduction of 
Curwen's system. 

Tonka (or Tonga) Bean, the fruit of the 
Dipterix odordta or Coumarouna odordta, a 
shrubby plant of Guiana, nat. ord Leguminosae, 
sub-order Papilionaces. The fruit is an oblong, 
dry, fibrous drupe, containing a single seed. 

The odour of the kernel is extremely agreeable. 

It is used in perfumery. Called also Tonkin* 
bean, Tonquin-bean, 


TONTINE 

Tonnage. See Shipbuilding, 

Tonnage and Poundage were duties for- 
merly imposed in England on exports and 
imports. Tonnage was a duty upon all wines 
imported. Poundage was an ad valorem duty 
of 12d. in the pound on all merchandise imported 
or exported. They were first levied by agree- 
ment, and were granted by Parliament to the 
Crown for a limited period in 1870. They were 
afterwards granted to successive sovereigns until 
1787, when they were finally abolished by 
27 Geo. Ill, 0 . 18. 

Tonquin, a protectorate of French Indo- 
China, formerly an integral portion of the 
domains of the King of Annam (see Annam), 

TOnsberg (tunzHberh), the oldest town in 
Norway (founded 871), on the Drammen-Skien 
State Railway, and Christiania Fjord. It is a 
considerable shipping centre to which the bulk 
of the Norse sealing-fleet belongs, which leaves 
there every March for the Polar Seas. Pop. 
(1920), 12,588. 

Tonsils are two masses of lymphoid tissue, 
situated on each side of the fauces or throat. 
Each tonsil lies in a depression on the side of 
the throat, and is partly embedded in the tissues 
and partly raised above the surface. They vary 
much in size, and in children are usually much 
larger than in adults. Large tonsils cause inter- 
ference to satisfactory breathing and swallowing, 
and are always a possible source of infection and 
seat of inflammation (UmsilliHs), When the 
tonsils arc large, or when they become infected, 
they should be removed, and this is most effec- 
tively done in early childhood. 

Tonsure (Lat. tondere, to shear), the name 
given to the bare place on the heads of the 
Roman Catholic and Greek priests, formed by 
shaving or cutting away the hair. The custom 
of cutting away the hair in token of the dedica- 
tion of a person to the service of God is men- 
tioned as early as the fourth century. Many 
religious orders (for example, the Franciscans) 
allow only a narrow strip of hair around the 
head to grow; all above and below is shaved. 
Shaving the hair precedes consecration; it is 
performed by the bishop. The tonsure admits 
the subject into holy oiders, and the extent of 
the tonsure increases with the rank held. 

Tontine, a kind of life annuity, so called 
from their inventor, Lorenzo Tonti, an Italian 
of the seventeenth century. A tontine is an 
annuity shared by subscribers to a loan, with 
the benefit of survivorship, the annuity being 
increased as the subscribers die, until at last 
the whole goes to the last survivor, or to the 
last two or three, according to the terms 00 
which the money is advan^. By means of 
tontines many Government loans were formerly 
raised. 
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Tooke, John Home, British politician and 
philologist, son of John Home, a rich poulterer, 
was bcra in Westminster in 1786, died in 1812. 
He was educated at Westminster and Eton, 
afterwards proceeding to St. John's College, 
Cambridge. In 1760 he entered the Church, 
and obtained the living of New Brentford. A 
close fHendship with Wilkes ended in a public 
altercation in 1770 and 1771. The year 1771 
also witnessed his contest with Junius, in which, 
in the general opinion, he came off victor. In 
1778 he resigned his ^neflce to study for the 
Bar (to which from being in orders he was not 
admitted); and by his legal advice to Mr. 
Tooke of Purley, he became that gentleman's 
heir, and assumed his name. In 1777 he was 
prosecuted for a seditious libel condemning the 
American War, and his trial resulted in a year's 
imprisonment and a fine of £200. He was a 
short time member of Parliament for Old Sarum. 
He wrote several political pamphlets and an 
ingenious linguistic work entitled Epea Pieroenia^ 
or The DiveraUma of Purley, A tablet to his 
memory was unveiled at E^ing (St. Maiy's 
Church) in 1910. 

Toole, John Lawrence, British comedian, 
bom in London 1883, died in 1006. Educated 
at the City of London School, he was employed 
as a clerk for some time, but subsequently took 
to the stage, and made his first appearance at 
the Haymarket in 1852. In 1880 he commenced 
the management of the Folly Theatre, London, 
which he afterwards reconstructed and named 
after himself. In 1874 he visited America, in 
1888 he published his Peminiacencea, and in 
1800 made a successffil tour in the Antipodes. 
Toole was exceedingly popular, and was inimit- 
able in his personation of semi-pathetic, semi- 
ludicrous characters. Among his most successful 
impersonations were Paul Pry, Caleb Plummer 
in the Cricket on the Hearth^ and Uncle Dick in 
Uncle Dick^a Darling, 

Tools, Hand. Modern tools are developments 
of the crude implements devised by primitive 
man. Improvements have kept pace with the 
growth of human energy and activity. Increased 
production has led to increased demand, and 
the evolution of the most efficient appliances has 
been only a question of time. The form of any 
particular appliance has been dictated by con- 
siderations of convenience in handling, and by 
the physical properties of the material worked 
upon. Advances in metallurgy, such as the 
introduction of new steels for specific purposes 
in the arts, have naturally reacted on tool 
manufacture. 

The processes dealt with in hand operations 
are sawing, shaping to desired form by simple 
cutting operations, and smith forging on an 
anvil. In addition to these, which have reference 


solely to the production of definite shapes in 
wood, metal, or other material, there are many 
other activities in the arts, such as the use of 
the trowel in building operations, the production 
of joints in lead pipes and struts, the cutting 
and welding of iron and steel by gas or with 
the electric arc, which arc also to be classed as 
manual operations. 

Scaca , — For cutting down growing timber, 
saws of the chain type, with the toothed elements 
mounted by pin connection with each other, 
or of the double-handled flat-bladed type, are in 
common use. In simple carpentry and joinery, 
hand saws with a slightly tapered width of blade 
and having teeth suited cither for cutting across 
or with the grain of the timber are available. 
The shapes of the teeth of cross-cut and hack 
saws are necessarily different to suit the condi- 
tions of their emplo 3 rment. The teeth of a saw 
blade are turned alternately to each side, and 
thus the width of the groove cut is always greater 
than the width of the saw blade. In metal 
working a narrow steel blade with teeth on one 
edge is gripped in a simple steel frame provided 
with a handle. Blades of even smaller widths, 
going down to the narrowest steel ribbon, are 
used in fretwork, and for that purpose must also 
be clamped in a frame to keep the blade taut. 

Wood-working chiaela may be of the simple 
cutting type with wide flat backs, or in the 
curved form as gougea. The ordinary flat chisel 
is operated by simple hand pressure, but for 
mortising, hammer operation is common, and 
the blade must, in consequence, be made of 
much thicker material. A process common in 
the fitting work of an engineering establishment 
is the reduction of material to size by chipping. 
For this purpose a heavy chisel made of round 
bar with the nose shaped into a tapered and 
flat-sided form is the common tool. In the process 
of using this tool, it is held in position and driven 
slightly into the material, turning up a ridge on 
the surface. The tool is then set to an angle 
suited to the depth of working, which only 
practice will show, and a strip of metal is ham* 
mered away from the material in small lengths. 
The irregularities on the surface of the job may 
be removed after the chipping is completed by 
the process known as filing. 

Files have teeth cut across their surfaces, 
which tear away the upstanding material as 
they are driven by hand pressure across the 
work. The widths and depths of the teeth give 
an index to the class of work for which the file 
is suited, and range from bastard to smooth. 

Hand bracea are available for drilling small 
holes. The bita used for wood- working may, 
like the centre bit, have a centre prong, a cutter 
point just a little shorter, and a curved blade to 
get under the material and clear it away; or 
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be formed with a helical groove on its length, 
or with a coned rose point, as in the counter- 
sinking t}^. Metal, such as constructional steel, 
can also be drilled by the use of the hand tool 
known as the ratchet brace. In this case a back 
support for the tool is required to deal with the 
thrust, and the feed is given to the screwed 
extension of the drill chuck by a nut, which 
receives motion on its stepped outer surface 
ftx)m a pawl. Similar but lighter tools are 
available for wood-working, but the thrust is 
then taken by the body of the workman. Screw 
threfuis are made in holes with tapered taps of 
tool steel with teeth cut on them, and Men are 
available for use in stocks on similar work on 
rods. 

By heating and hammering, wrought iron may 
be shap>cd to almost any desired form. The 
anvU provides a flat surface for working on, as 
well as a conical nose, which is useful in shaping 
circular openings in work or bending the metal 
to the desired curves. Shaped formers and what 
is termed a sroag,e block, having holes of various 
dimensions and 8hai>es, are useful in the pro- 
duction of many classes of smith- work. 

Tocn, or Toona, the wood of an East Indian 
tree, the Cedrela Toona, nat. ord. Cedrelacea*. 
It is sometimes called Indian mahogany, and 
also Indian cedar. Another species (C. australis) 
yields the so-<!alled cedar-wood of New South 
Wales. Toon-wood is highly valued as a furniture 
wood, and is used for door-panels, carving, &c. 
See Cedrela. 

Toowoomba, the chief town of the Darling 
Downs district of Queensland, Australia, 100 
mfles west of Brisbane. It is the centre of a 
large agricultural settlement. Pop. (1021), 
24,200. 

Topare (formerly Pollanamia), a ruined city 
of Ceylon, about 50 miles nortli-east of Kandy, 
the Sinhalese capital between A.n. 770 and 1235. 
There is an enormous wall and many other 
relics. 

Topax, a mineral, ranked among gems; lustre 
vitreous, transparent to translucent; colour 
yellow, white, green, blue; fracture subcon- 
choidal, uneven; perfect basal cleavage; specifle 
gravity 8*5. It is harder than quartz. It is 
a silicate of aluminium, in which the oxygen is 
partly replaced by fluorine. It cwcurs massive 
and in crystals. It crystallizes in orthorhombic 
prisms, terminated by pyramid planes at one 
end and a basal plane at the other. Topazes 
occur generally in igneous and metamorphic 
rocks, and in many parts of the world, as Corn- 
wall, Scotland, Saxony, Siberia, Brazil, &c. The 
finest varieties are obtained from Brazil and the 
Ural Mountains. Those from Brazil have deep 
yellow tints; those from Siberia have a bluish 
tinge; the Saxon topazes are of a pale wine- 
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yellow; and those found in the Scottish High- 
lands are of a sky-blue colour. 

Tope (Galeus vtUgOris), a European fish of 
the shark kind, attaining a maximum length 
of 7 feet. It possesses a nictitating membrane 
and three rows of triangular saw-edged teeth. 
The species is viviparous. 

Tope'ka, a city of Kansas, United States, the 
state capital and the eounty seat of Shawnee 
county, on Kansas River; served by the Atchi- 
son, Topeka, & Santa Railroad. There are 
flour-mills, iron-foundries, a rolling-mill, machine- 
shops, brick-kilns, breweries, and railway shops. 
Founded in 1854, it became state capital in 1861, 
and a city of the first class in 1881. Pop. 50,100. 

Torgau, a town of Prussia, province of 
Saxony, on the Elbe; a jimction for Pratau on 
the Halle-Kottbus railway. Pop. 13,500. 

Tor'mentU (PoterUitta tormenHUa), a trailing 
plant common in Britain in heathy or waste 
places. See PotentiUa. 

Torna'do, the most violent and destructive 
of all storms. A tornado is distinguished by the 
fimnel-shaped cloud that extends downwards 
from the storm-cloud to the earth, and moves 
forward, with a noise like prolonged peals of 
thunder, at the rate of about 40 miles per hour. 
The speed is rarely below 30 miles per hour, 
and the diameter of the storm averages only 
about 1000 feet. Where a tornado crosses open 
water a waterspout is formed. The atmospheric 
disturbances which are denoted by the word 
tornado are more or less peculiar to the United 
States, where they are confined to the plains 
of the south, and especially to the Missouri and 
Mississippi basins. Spring and summer are the 
prevalent seasons, tornadoes being hot-weather 
phenomena; and the afternoon, between 8 and 
5.80 p.in., is the general time of occurrence. 
The passage of the spiral cloud is accompanied 
by violent thunderstorms and heavy rain, and 
hail frequently falls in its wake. Meteorological 
observations and records of tornadoes are more 
or less impossible, since, within the diameter, 
men are lifted up like straws and generally 
dashed to death; and within the storm, pressure 
being reduced to three-quarters or even half its 
normal value, everything is made to burst with 
explosive violence. — Cf. A. E. M. Geddes, 
Meteorology, 

Tomlo (Sw. Tome&), a river of North-Western 
Europe, rising in Sweden and flowing to the head 
of the Gulf of Bothnia; length, 250 miles. The 
Lower Tomio forms the Swedo-Finnish frontier. 

Tornlo, a seaport-town of Finland, in the 
department of Uleliborg and Petsamo, at the 
mouth of the Tomio River, opposite Haparanda 
(Sweden), with which there is a bridge connec- 
tion. It is the frontier-head of the important 
international railway (4*0-foot gauge) to Petro- 
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grad, which all goods and passengers make use 
of when entering Russia (from the west) in 
normal times. Pop. 2500. 

Toro, (1) a town of Spain, in the province of 
Zamora, on the Douro; served by the railway 
Zamora-Medina del Campo (56 miles). Woollens, 
leather, and wine are made. Pop. 9000. (2) A 
town of Spain, in the province of Castellon; 
stands near the Calatayud-Valencia Railway. 

Toro, the northern district of the Western 
Province of Uganda, extending roughly north 
and south between Lakes Albert and Edward, 
and including the Uganda zone of the Semliki 
Valley, part of Ruwenzori, and nearly the whole 
of Lake George (8015 feet altitude; area, 114 
sq. miles), which is connected by Kazinga 
Channel (the southern l>oundary of Toro) with 
Lake Edward. Low hills and swamps char- 
acterize the Buganda frontier zone, but merge 
in the east-central plains of short grass studded 
with verdurous hills, which, crossed in the west 
by a dense ribbon of elephant- and buffalo- 
haunted jungle, extends unbroken to the slopes 
of Ruwenzori. From Lake George with its 
tsetse-infested shores the surface rises to the 
iiurth-eastem extension of Ruwenzori, the 
Portal Peaks (14,000 feet), behind which is the 
Mwenge zone, an open plain with occasional 
papyrus swamps, that descends rapidly as the 
Nkussi River is approached. The whole region 
possesses many relics of intense seismicity and 
vulcanicity, including a wealth of crater-lakes 
filled with warm blue water, hot springs on the 
flanks of Ruwenzori, and upstanding volcanic 
plugs and necks innumerable. The Mpanga is 
the chief river, and, with the Ilima and Rivimi, 
flows to Lake George. All three rise in Ruwenzori. 
Fort Portal (5299 feet) is the head -quarters 
(mean annual temperature, 68*1** F.; March 
mean, 69'7® F,; October, 66*4° F.; mean annual 
rainfall, 55*4 inches). Toro is an autonomous 
kingdom ruled by a Mukama^ through a Kaiikiro 
(Prime Minister) and Lukiko or council of aaza 
chiefs, each of whom presides over one of the 
ten aazas into which Toro is subdivided. Hema- 
tite is mined and worked to a limited extent by 
the natives, but the chief occupations are cattle-, 
sheep-, and goat-tending, and the raising of 
millet, peas, beans, sesame, groimd-nuts, manioc, 
bananas, maize, dhal, some tobacco, and a little 
coffee. Little or no cotton is grown. There are 
large forests (chief tree ironwood, Cynometra 
Akaumdri), and many species of game (chim- 
panzee, Colobus monkey, elephant, situtunga, 
and waterbude) are found. 

Toron'to, a city of Ontario, Canada, in York 
county, the provincial capital, and the second 
city and educational centre of the Dominion. 
It is 888 miles from Montreal by rail, and is 
served by the two great transcontinental lines 


(Ca n ad ian Pacific and National), and by steamers 
plying on Lake Ontario, along a bay of which 
the city extends for 10 miles. The harbour 
accommodation is in course of improvement. 
The University of Toronto (about 5500 students) 
has faculties of arts, science, medicine, applied 
science and engineering, forestry, education, 
music, and household science, and is one of the 
best-equipped in all Amerion. Queen's Park, 
adjoining the university (area, 1700 acres), 
contains a fine legislative building. Toronto 
receives electric power from Niagara Falls, and 
its hydro-electric undertakings are the most 
comprehensive municipal-supply schemes in 
America. The street railways were taken over 
by the municipality in 1921. Industries include: 
engines and machinery, cars and carriages, 
fiimiture, ironmongery, agricultural implements, 
etc. The Canadian National Exhibition is held 
there annually in September in permanent 
buildings, over a million persons attending it. 
It is a great centre of banking and insurance, 
and leads the Canadian publishing industry. 
Toronto was founded in 1794 and was first 
named York. Its growth has been phenomenal. 
Pop. in 1881, 80,415; in 1891, 181,215; in 1901, 
208,040; in 1008, 287,201; in 1920, 409,500. 

Torpe'do, the name of fishes allied to the 
rays, family Torpedinid®, and noted for their 
power of giving electrical shocks. The electrical 
organs consist of two masses placed on each 
side of the head, composed of numerous gela- 
tinous columns separated by membranous septa, 
and richly furniNlicd with nervous filaments. 
Their production of electricity is explicable on 
the ground of the conversion of nerve force 
into electric force by the electric organs; just 
as nerve force is converted into motion through 
the muscles. The species of the type genus 
Torpedo occur chiefly in the Mediterranean, 
Red Sea, and in the Atlantic and Pacific Oceans. 
A large specimen may measure 4 feet long, and 
weigh from 60 to 70 lb. 

Torpedo, in naval warfare, a case or shell 
containing explosive material, and capable of 
being propelled under water so as to explode 
when it comes into violent contact with the 
hull of a hostile ship. Early forms were con- 
trolled electrically or mechanically from the 
shore or ship by means of wires. One example 
of this type, the Brennan, which is still in use 
for harbour defence, is fitted with two drums of 
fine steel wire, which are unwound by an engine 
on shore, and communicate their rotation to 
propelling screws. The modem uncontrolled 
torpedo is the invention of Robert Whitehead 
(1828-1905), a British engineer who settled in 
Fiume in 1856. Its essential features are the 
provision of internal power and machinery for 
maintaining speed and preserving direction. The 
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shape of the torpedo, and the arrangement of however, a formidable rival in the turbine form 
its main internal elements, are shown in the of drive, which has already be^ extensively 
diagram (fig. 1 ). The head c contains the charge adopted. The torpedoes used in the British 
D of T.N.T., which, when the pistol a strikes navy are 18 inches and 21 inches in diameter, 
a target, becomes ignited, with the help of a the smaller size for use in coastal motor-boats, 
detonator of fulminate of mercury and a priming submarines, and air-craft; the larger for use in 
charge in the primer b. The air-vessel e contains capital ships, light-cruisers, and destroyers. In 
the compressed air which gives the torpedo its the European War the torpedo played an im- 
motive power. The compartment f, the water- portant part, especially in the hands of the 
botUe, shuts off the air-vessel from the engine German submarine commerce destroyers (see 
and air-heating apparatus. QiBthe charging-valve^ V-Boat). In the battle of Jutland the German 
and H the stop-valve, in the main air-pipe, j is fleet sustained considerable damage from tor- 
the engine, and i is the air-lever, by means of pedoes, and was successful in obtaining one or 
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A, Reftr door, n, Cartridge pocket, r, Percuasion lock, for firing cartridge. D, Tripper, which atarta engine in 
torj^o by atriking air-lever. E, Acceaa door. F, Side-atop, for holding torpedo in puce until firat movement of firing 
gear, o. Electric cable to firing key on fore bridge. H, Axr-pipe from reservoir. I, Air-ram, for operating firing ahaft. 
j, ^ectromagnet, for operating air-ram. K, Fmng ahaft. L, Racer, by which tube can be trained on either beam. 
M, Firing lever. N, Dit^tor atand. 

which it is started (cf. fig. 2, at d). The depth- two hits on our ships. Seaplanes carrying tor- 
keeping mechanism consists of the pendulum pedoes were used to some extent during the 
weight K, and the hydrostatic valve l, which by war, and seem likely to play a more important 
their joint action operate the horizontal rudder s, part in the fiiture. 

with the help of the small air-engine o, called Torpedo-boat Destroyer, See Navy; Ship- 
the servomotor, m is the fuel-bottle, and n the building {Naval). 

generation the purpose of these is to heat the Torquay (tor-ke'), a municipal borough, sea- 
compressed air, and so increase its pressure port, and watering-place of Devonshire, England, 
before it enters the engine, p is the buoyancy on Tor Bay. Its mild winter climate attracts 
chamber, q the propellers, and r the gyroscope, many visitors, and there are theatres, baths 
which, if the torpedo suffers any deflection, tends (including tonic baths), and a promenade pier, 
to preserve its plane of rotation, and therefore as well as golfing, yachting, and sea-bathing 
so acts on the vertical rudder t as to restore the facilities. Pop. (1021), 80,482. 
torpedo to the correct course. Torre Annunziata, a seaport of C!ampania, 

The chief parts of the tube, from which the South Italy, in the province of Naples. It lies 
torpedo is discharged, are indicated in fig. 2, on the Bay of Naples, at the foot of Mount 
The Brotherhood eupine, of the 8- and 4-cylinder Vesuvius, from the eruptions of which it has 
types, has a nota1& record of service in the often suffered. Pop. 25,070. 
history of torpedo construction; it has now, Torre del Greco, a seaport and heiilth* 
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resort of Campania, South Italy, in the pro- 
vince of Naples, on the Bay of Naples, at the 
foot of Mount Vesuvius. There are shipbuilding- 
yards, stone-work industries, &c. Pop. 85,000. 

Torrens, Lake. Sec South Australia, 

Torres Strait, the strait which separates 
Australia from New Guinea, being about 80 
miles across. It is crowded with islands, shoals, 
and reefs, rendering its navigation difficult. 
Pearls, pearl-shell, and b^he-de-mer are found 
and extensively worked. 

Torricelli (tor-ri-chene), Evangelista, Italian 
physicist, bom in 1008, died in 1647. He owed 
much to the inspiration of Galilei, whom he 
succeeded as professor of mathematics in the 
Florentine Academy. Torricelli was the dis- 
coverer of the method of obtaining a barometric 
column by filling a glass tube with mercury and 
inverting it under the same liquid. Tlie fact 
that the mercury did not fall in the tube he 
explained as an instance of the principle that 
nature abhors a vacuum. The true explanation 
was first given by Pascal. Torricelli's Theorem 
in hydraulics (q.v.) gives the velocity of efflux 
of liquid from an orifice. 

Torrln&ton, a municipal borough of Devon- 
shire, England, on the Torridge. Glove-making 
is the principal industry. Pop. (1921), 2931. 

Torrington, a town of Connecticut, United 
States, in LitcMeld county; served by the New 
York, New Haven, & Hartford Railway. It is an 
industrial town, founded in 1784. Pop. 28,000. 

Torsion Balance, an apparatus used by 
Coulomb in France, first to determine the laws 
of torsion or twisting of wires; it was then 
used by Coulomb to prove the law that the 
force of attraction or repulsion between two 
magnetic poles varies inversely as the square 
of the distance between the poles. It was also 
employed in proving the corresponding law 
relating to electric charges. These are known 
as Coulomb’s laws. In the last case, the two 
charges were carried on two equal insulated 
metal balls; one of these was held at the end 
of an arm suspended horizontally by means of 
a thin vertical silver wire; the other was carried 
on a fixed vertical support, all being enclosed 
in a glass case. A charge on one ball was shared 
between the two, and the distance between the 
balls could be given different values by turning 
the torsion head. In order to reduce the distance 
between the balls to one-half, the torsion had 
to be increased four times. Hence followed the 
inverse square law. 

Torsion Meters. The rate of working of a 
steam-engine may readily be determined by the 
use of an indicator (q.v.). In a steam turbine 
the same purpose is served by the torsion meter. 
When power is being transmitted through a 
shaft, a certain twist is produced in it, the 
VOL. XI. 
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magnitude of which depends on the material 
and the torque. This principle admits of af^li- 
cation in the case of steamships propelled by 
steam turbines, but as the twist is not consider- 
able, it must be measured over as great a length 
as possible. In the usual arrangement two sleeves 
arc clamped to the propeller shaft at the standard 
distance apart. They are arranged so that their 
free ends are brought together for the purpose 
of comparison. As the sleeves revolve with the 
shafting, simple observation of the twist is not 
possible. The reflected light from mirrors con- 
necting the two sleeves serves to show the 
magnitude of the torsion in one system. In 
another, brushes on a series of small commutator 
bars give the means of finding the desired in- 
formation. The torsion meter is a usefiil instru- 
ment available for other power measurements 
than those of ship propulsion. It is manufac- 
tured in standard sizes for various t3rpes and 
sizes of work. 



Tonk (Brosmiut brome) 


Torsk {Brosmius brosme), a fish of the cod 
family, found in great quantities off the Orkney 
and Shetland Islands, where it constitutes a 
considerable article of trade. The species ranges 
north to Spitzbergen, and south to Cape Cod on 
the American coast. It is, when salted and 
dried, a savoury stock-fish. It is from 18 to 
30 inches long, and is called also tusk. 

Torso (It.), an art term signifying the trunk 
of a statue of which the head and the extremi- 
ties are wanting. The torso of Heracles, in the 
Belvedere at Rome, is considered by connois- 
seiurs one of the finest works of art remaining 
from antiquity. It is a masterpiece of the later 
Greek sculpture, and is the work of Apollonios, 
son of Nestor, an Athenian. 

Torstenson, Lennart, Swedish general, bom 
1608, died 1651. He distinguished himself in 
the Thirty Years’ War, being appointed leader 
of the Swedish army in Germany in 1041, and 
having command of it for five years. 
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Tort, in law, denotes injustice or injury. 
Actions upon torts or wrongs are all personal 
actions for trespasses, nuisances, assaults, de- 
famatory words, and the like. 

Tortoise (tor'tis), the name applied to various 
genera of reptiles included in the order Chelonia, 
^ong with the turtles and their allies. The 
distinctive features of the tortoises and other 
chelonians consist in the modification of the 
skeleton and of the skin-structure or scales to 
form the well-known bony box in which their 
bodies are enclosed, the upper portion of which 
is the carapace^ the lower the plastron. The 
Testudinidffi include the typical land-tortoises, 
and have short stunted limbs adapted for ter- 
restrial progression; the short toes are bound 
together by the skin, and have well-developed 
nails. The carapace is strongly convex, and is 



Greek Tortoiae (Test&do grteca) 


covered by homy epidermic plates. The homy 
jaws are adapted for cutting, or may be divided 
into serrated processes. The head, limbs, and 
tail can be completely retracted within the 
carapace. Though capable of swimming, the 
tortoises proper are really terrestrial animals, 
and are strictly vegetable feeders. The most 
familiar example is the common Greek or Euro- 
pean tortoise (TestUdo grwea), which is ft^quently 
kept as a household pet. It occurs chiefly on 
the eastern borders of the Mediterranean. These 
animals sometimes live to a great age (over a 
hundred years according to some),, and hibernate 
through the colder season of the year. They 
attain a length of 12 inches. The gopher tor- 
toise (T, polyphemua) is native to the south-east 
of the United States; and another species (T. 
tabulata) is widely distributed through tropical 
South America. Gigantic species are found in 
the Galapagos Islands and some of the islands 
in the Indian Ocean. The box tortoises (Cinixys) 
are remarkable for the curious development of 
the front part of the plastron, which shuts over 
tlie anterior aperture of the shell like a lid when 


the animal retracts itself. Species are found in , 
tropical Africa. In the box tortoise of North 
America (dsHldo caroHna) the hinder part of the 
plastron forms a lid. The family Testudinidse 
also includes aquatic forms, including the Ameri- 
can water-tortoises or terrapins (Chrysemys) that 
range from Canada to the Argentine; the Euro- 
pean pond tortoise (Emys orbicularis), with a 
related species (E, hUmdingi) in North America; 
the Iberian water-tortoise (Clemmys leprosa), 
ranging into North-Western Africa, with allied 
species in the Balkans and Asia Minor, and also 
in North America; and a North American type 
(Malacoclemmys), of which one species {M, 
terrapin) is esteemed in the Eastern states as 
the best of the edible terrapins. The mud or 
soft tortoises (Trionychidse) occur in Asia, 
Africa, and North America. They have soft 
fleshy lips, and no homy plates are developed 
in the skin. Very frequently also the ribs are 
not so modified as to form a hard earapace, as 
in other chelonia. See Turtle. 

Tortoise-shell, a name popularly applied to 
the shell or rather the scutes or scales of the 
tortoise and other allied chelonians, especially to 
those of the Chelonia irribricOia (the hawk's-bill 
turtle), a species which inhabits tropical seas. 
The homy scales or plates which form the 
covering of this animal are extensively used in 
the manufacture of combs, snuff-boxes, Ac., and 
in inlaying and other ornamental work. It 
becomes very plastic when heated, and when 
cold retains with sharpness any form it may be 
moulded to in its heated state. Pieces can also 
be welded together under the pressure of hot 
irons. It is now largely imitated by horn and 
cheap artificial compounds. 

Tortoise-shell Butterfly, a name given to 
two British butterflies, the small tortoise-shell 
{Vanessa urtlcce) and the large tortoise-shell 
( V. polychlGros), from the colouring of the wings. 

Tortola, the chief island of the British pos- 
sessions in the Virgin group. It contains Road 
Town (pop. 440), the group capital. 

Torto'na, a town of Pierimont, Northern 
Italy, in the province of Alessan^a. Pop, 
20,150. 

Torto'sa, a walled city of Tarragona, Spain, 
on the Ebro. There is a cathedral (1847), and 
ruins of a Roman city. Pop. 20,097. 

Tortu'gas, or Dry Tortugas, a group of ten 
small low barren islands belonging to Florida, 
United States, about 40 miles west of the most 
westerly of the Florida Keys. On Loggerhead 
Key there is a lighthouse. 

Torture. The use of torture to extract 
evidence from accused persons goes far back 
in legal history, and has completely disappeared 
only in comparatively recent times. It existed 
under Roman law (although it was not until 
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the period of the Empire that freemen could 
be treated in this way), and from Roman law 
it spread into the legal systems of Mediaeval 
Europe, its use rapidly extending after the 
*■ reception * of Roman law in continental Europe 
in the later Middle Ages. It was also, and at 
an earlier date, employed by the Inquisition 
(q.v.) in cases of heresy, which was regarded 
by the Church as the equivalent of the crime 
of treason, and, therefore, as justifying the 
emplo3rment of any method of ascertaining the 
truth. 

The law of England (which never accepted 
the Roman civil code) was, on the whole, 
honourably free from this species of barbarity, 
and Sir John Fortescue, Chief Justice of King's 
Bench in the fifteenth century, praised the 
laws of England on the ground that they revised 
to permit this expedient. There was, however, 
one recognized form of procedure, known as 
peine forte et dure (q.v.), which involved torture. 
A prisoner who refused to plead to an indictment 
for felony and to utter the required formula that 
he desired to be tried “ by God and my country ” 
was liable to be loaded with iron weights and to 
be pressed to death, and this ferocious rule was 
not abolished until 1772. There is, however, an 
important distinction between forcing a man to 
plead to an indictment and compelling him, 
under torture, to answer questions designed to 
entrap him into admissions of his own guilt, or 
into accusations against his real or supposed 
accomplices and other suspected persons. The 
latter procedure was not employed in English 
law before the accession of the House of York, 
and, in the trial of the Templars in 1809, Eklward 
11 at first refused to allow its use, but gave way 
when Pope Clement V insisted that no national 
custom could be allowed to override the canon 
law. But in the reign of Edward IV torture 
was introduced as a judicial process, and though 
it was never in England, as it was elsewhere, 
part of the procedure of the ordinary courts, 
it was freely used by the Privy Council and, 
later, by the Star Chamber. The Tudor reigns 
were the most notorious period of the employ- 
ment of torture in England, but there were 
also instances in the seventeenth century, 
although in 1628 the judges declared that it 
was illegal to torture an accused person in order 
to compel him to reveal his accomplices. In 
Scotland the use of torture was earlier and 
more firequent, and reached its climax in the 
seventeenth century, during which it was an 
ordinary method of examining both State pri- 
soners and witches. It is specially identified 
with the administration of the Duke of York 
in the reign of Charles II, and with the perse- 
cutions of the Covenanters, and in the Scottish 
Claim of Rights (1689) the using of torture 


without evidence or in ordinary crimes ** was 
described as illegal; the absence of such a 
clause in the English Declaration of Rights 
shows the difference of practice in the two 
countries. Even after the Revolution, the use 
of torture to extract evidence was permitted in 
special cases by the Scottish Parliament in the 
reign of William and Mary. The most conunon 
instruments of torture for the purpose of obtain- 
ing evidence were the rack (used everywhere in 
Europe), the boot, and the thumb-screw; the 
last mentioned is specially associated with the 
persecution of the Scottish Covenanters. 

Torture was also employed as an aggravation 
of the capital penalty. Certain modes of execu- 
tion (such os breaking on the wheel in France) 
were employed because of the pain they involved; 
burning at the stake for heresy, or for the murder 
of a husband, is another illustration. The horrible 
mutilations which accompanied a sentence of 
hanging for treason were inflicted in order that 
torture might serve as a deterrent. Notable 
instances of the use of tortures as a punishment 
are the execution of the murderers of James I 
of Scotland in 1487, and the abominable devices 
invented in France for the execution of Robert 
Francois Damiens, in 1757, for an attempt upon 
the life of Louis XV. The use of torture, both 
for extracting evidence and os a penalty, is 
now abandoned in all civilized countrie8.--<;;f. 
Jardine, Torture in the Criminal Law, 

Tory, an English party name which originated 
during the Exclusive Bill debates (1679--80). It 
was employed in Ireland to describe native Irish- 
men who had been dispossessed of their lands 
and had become outlaws. The process by which 
this term came to be applied to English sup- 
porters of divine right and passive obedience is 
obscure. According to Defoe, the * real god- 
father ’ of the Tory party was Titus Oates, who 
asserted that Tories were being brought over 
from Ireland to murder him, and described every- 
one who disbelieved in the Popish Plot as a 
* Tory The name was thoroughly established 
by the end of the reign of Charles II, the period 
of the definite formation of political parties. 
The policy of James II, and especially his attack 
upon the Church of England (by interfering with 
the universities and prosecuting the Seven 
Bishops), shook the faith of the Tories in their 
own doctrines, and at the Revolution they joined 
the Whigs in bringing about his deposition, but 
pacified their consciences with the belief that 
his flight constituted an abdication. The un- 
popularity of William III and the disputes of 
his reign led many Tories to repent the acquies- 
cence of their party in the R^olution, and in 
the reign of Anne they became favourable to 
the succession of the queen's half-brother, James, 
the ' Old Pretender In 1710, when the nation 
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was tired of the War of the Spanish Succession, 
the Tories came into power on a cry of *the 
Church in danger % and under Oxford and 
Bolingbroke they used their supremacy to bring 
about peace with Louis XIV, the friend and 
protector of James, and to prepare tlie way for 
a Stewart restoration. The death of Queen 
Anne occurred before their plans were matured, 
and, under the first two Hanoverian kings, the 
Tories were regarded as Jacobites and were in 
permanent opposition. By the date of the 
accession of Geoi^ III they had become recon- 
ciled to the new dynasty, and, maintaining their 
old custom of supporting the royal authority, 
they helped to form the group of politicians 
known as * the King's Friends After the loss 
of the American colonies, the Tories, under the 
leadership of the younger Pitt, were becoming 
imbued with more liberal doctrines, but the 
excesses of the French Revolution put an end 
to this development, and until 1882 the Tories 
were, first, a war party, and, after 1815, a party 
opposed to Parliamentary reform. After the 
Reform Act of 1882, the name * Tory ' was 
replaced by ‘ Conservative ’. — Cf. C. R. Kent, 
Early History of the Tories. 

Tory Island, an island of Ireland, in County 
Donegal, on Tory Sound, which separates it 
from the mainland. Fishing is the chief industry. 
Pop. 800. 

Tosti, Francesco Paolo, the popular Italian 
song-writer, bom 1840, died 1916. He showed 
a definite musical bent in early years, making 
great progress as a student at the Royal Con- 
servatory of S. Pietro a Majella at Naples, where 
his special studies were violin-playing and com- 
position. As the result of overwork he had a 
serious illness at the age of twenty-three, and 
his first two songs. Non m'ama piii and Lamento 
dTamore^ were written during this period. They 
have since become very popular; but Tosti 
experienced the usual difficulties of an unknown 
man in getting them published. Once having 
secured a hearing, however, he enjoyed a steadily 
growing recognition, and became one of the most 
widely appreciated writers of superior drawing- 
room songs. While in Italy he enjoyed the 
friendship of Sgambati, and taught singing to 
Queen Margherita. On his first visit to London, 
in 1875, he was well received both as an artist 
and a man, and returned there yearly till 1880, 
when he made London his home. He was teacher 
of singing to the royal family, and received a 
knighthood in 1908. His songs are characterized 
by finely flowing melody, attractive harmony, 
and finished workmanship, and his best lyrics 
are excellent examples of the superior type of 
popular song. 

Totalizator, the registration machine on the 
pari-mutuel system of betting which registers 


the number of bets made on each race. It is 
a common feature of Continental race-courses, 
and in France it provides the Exchequer with 
a substantial revenue. When bets are made 
on a race they are pooled, and a fixed propor- 
tion (generally 10 per cent) is deducted by the 
officials in charge, the remainder being distri- 
buted among the backers of the winning and 
placed horses. 

To'temism, a modified form of the word 
totomism, invented in 1791 by Long, an Eng- 
lish trader, who transformed the native American 
word otetemany ‘ his brother-sister kin ’, into 
totam, now spelt totem. The term totemism is 
now applied by ethnologists to certain beliefs 
and customs of the aboriginal inhabitants of 
America, Oceania, Australia, Indonesia, and 
Africa (and in modified forms among many 
other peoples, ancient and modem), in virtue 
of which (a) each definite social group or clan 
of the conununity is associated with some 
animal (or, in other cases, plant or inanimate 
object) regarded os its totem, with which mem- 
bers of the group are believed to be genetically 
related, usually being regarded as its (the 
totem’s) offspring; and (d) special respect is 
shown to the totem — if an animal or plant, it 
may not be eaten, except on certain special 
occasions, or if an inanimate object, it may 
not be used, or used only with certain restric- 
tions. 

There is great conflict of opinion os to the 
origin and significance of this remarkable culture- 
complex; but recent research (especially the 
work of W. J. Perry) has made it clear that, in 
whatever part of the world it is found, totemism 
was derived directly or indirectly from the 
religious beliefs and social practices of the 
Egyptian royal family of the Pyramid Age. 
The tolem animals were the tribal crests, eagle, 
lion, snake, &c., which were the clans’ pro- 
tectors and badges in warfare. The Egyptian 
kings were regarded as ’ Sons of the Sun *, 
having been bom from the Great Mother, the 
Divine Cow, fertilized without carnal intercourse 
by the sun. 

The inextricable connection of the more primi- 
tive forms of totemism with the ideas of children 
of the sun, virgin birth, matrilineal descent from 
animals, and the use of protective animal crests, 
reveals the derivation of its essential elements 
flrom Egypt.— Bxbuooraphy: W. J. Perry, The 
Children of the Sun\ Sir J. G. Frazer, Totemism 
and Exogamy, J. N. B. Hewitt, article Totem, in 
Handbook of American Indians. 

Totnes, a municipal borough and market town 
of Devonshire, England. It has a grammar- 
school founded in 1554. The houses, which 
overhang the pavements, forming covered walks, 
are characteristic. Pop. (1921), 11,917. 
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Toucan (Rhamphastus), climbing birds of the siliceous schist, used for ascertaining the purity 
woodpecker order (Coraciiformes), family Rham- of gold and silver; known also as black jasper 
phastide. These birds inhabit the tropical and haaanite. It was called Lydian stone, or 
regions of South America, and are distinguished lapis Lydia, by the ancients, b^use found in 
by a large keeled bill. The bill is about 8 inches Lydia in Asia Minor. A series of metallic needles 
long, and its substance is hollowed out into (called touch-needles) of which the composition 
air-cells, thus being comparatively light. The is known are used for comparison with the 
toucans feed on fhiits, seeds, insects, &c. The article to be tested, which is commonly gold 
prevailing colours among the toucans are yellow, or a gold alloy. When the colour of the streak 
black, and red. The bill is frequently of a bright produced by both the needle and the trinket on 
colour. the stone is the same, the quantity of alloy they 

Touch, the sense of feeling and the most contain is supposed to be similar, 
widely diffused of the senses. It resides in the Touchwood, a soft white substance into 
skin, and is exercised through certain structures which wood is converted by the action of such 
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situated in the papillae of the true skin and 
connected with terminal filaments of sensory 
nerves. These structures have some variety of 
form, and are called tactile cells, tactile cor- 
puscles, compound tactile corpuscles. Pacinian 
corpuscles, &c. All the kinds are to be regarded 
as terminal organs of the sensory nerves, acting 
as the media by which impressions made on the 
skin are communicated to the nerve fibres. 
Although the sense of touch is diffused over 
the whole body, it is much more exquisite in 
some parts than in others. Experiment shows 
the tip of the tongue to be the most sensitive 
surface, the points of the fingers come next, 
while the red part of the lips follows in order. 
The neck, middle of the ba^, and the middle 
of the arm and thigh are the least acute sur- 
faces. See Sensation, 

Touchstone, a variety of extremely compact 


fringi as Polypdrus igniarius. It is easily 
ignited, and continues to bum for a long time 
like tinder. 

Toul (tol), a town of France, in the depart- 
ment of Meurthe-et-Moselle, on the Moselle; 
served by the Eastern Railw^. It is fortified, 
and has a Gothic church (St. Etienne), a former 
cathedral, dating from the thirteenth century. 
Toul was taken in the Franco-German War 
(23rd Sept., 1870) after a siege of five weeks, 
but was restored to the French, who again 
fortified it. Pop. 12,000. 

Toulon-sur-Mer (ancient (Gr.) Telonion, 
(Lat.) Telo Martins), a seaport and first-class 
fortress, after Brest, the chief naval station of 
France, in the department of Var, situated on 
Toulon Bay, an arm of the Mediterranean; on 
the Mediterranean (Marseilles-Nice) Railway. 
Toulon has a former cathedral (Ste Marie 
Majeure), large naval dockyards, basins and 
arsenal, provided with bomb-proof moles and 
protected by forts. Trade is negligible, but there 
are shipping businesses. As Telonion and Telo 
Martius, Toulon was famous for dyes. The 
town suffered severely at the hands of the 
Republicans in 1708 after the withdrawal of 
the British, whom the inhabitants had volun- 
tarily admitted, and who destroyed the French 
Republican fleet. Pop. (1921), 106,831. 

Toulouse (to-ldz; ancient Tolosa), a city of 
Southern France, capital of the department of 
Haute-Garonne, on the Garonne and the Canal 
du Midi; an important junction of the Southern 
and Orleans Railways. The Pont Neuf spans 
the river. Toulouse is an educational centre, 
and is the entrepot of the district for agricul- 
tural produce and general trade, as well as an 
important industrial centre. The ancient Tolosa 
Volcarum, Toulouse is a place of great antiquity, 
and rose to eminence under the Romans. It 
was the capital of the Visigothic kingdom 
(419-508), passed to Clovis, and subsequently 
became ^e capital of Aquitaine. It was long 
governed by Independent counts, before falling 
to the French Crown and becoming capital of 
Languedoc. The French were defeated by the 
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British under its walls in 1814. Pop. (1021), 
175,484. 

Tourac'o, a name of birds of the genus 
Corythaix or TurAous, natives of AfHca, belong- 
ing to the cuckoo order (Cuculiformes), and 
family Musophagidae. Their prevailing colour 
is green, varied in some species with purple 
on the wings and tail. They feed chiefly on soft 
fruits. 

Touraine (td-rftn), a pre-Revolutionary pro- 
vince of France, which now forms the depart- 
ments of Indre-et-Loire (mainly) and Vienne. 
Tours was the capital. United with Anjou in 
1045, it passed to England (the Plantagenets) 
in 1154, but was reacquired by France (Philip II) 
in 1204. It was made a duchy in 1850, and united 
with the Crown in 1584. 

Tourcoing (tor-kwap), a town of France, in 
the department of Nord, contiguous with Rou- 
baix; a junction on the Northern Railway. It 
is industrial, the staple manufactures being 
woollen, cotton, linen, and silk stuffs, and there 
are dye - works, soap - works, sugar - refineries, 
machine-works, Ac. Pop. (1021), 78,600. 

Tourgueniev or Tur genie v, Ivan Sergey e- 
vitsh, Russian novelist, was born in 1818, and died 
near Paris in 1888. The descendant of a noble 
family, he was educated at Moscow, St. Peters- 
burg (Petrograd), and Berlin, and in 1842 ob- 
tained an appointment in the Ministry of the 
Interior. For some years he led the Ufle of a 
country gentleman, gaining an intimate acquain- 
tance with Russian peasant life. In 1852, having 
written an article displeasing to the authori- 
ties [Letter on Qogol), he was imprisoned for 
a short time, then banished to his paternal 
estate for two years. The latter part of his 
life he resided either at Baden-Baden or in 
Paris. His first important publication was 
The Experiences of a Sportsman, which was 
followed by a great number of short tales and 
dramas, contributed chiefly to Russian periodi- 
cals. His earliest novel, Dimtri Rudin, appeared 
in 1855, and was followed by Helene, A Nest of 
Nobles [Lisa), Fathers and Sons, Smoke, An 
Unfortunate, Spring Floods, Virgin Soil, Ac. 
Tourgueniev has rightly been ranked with the 
greatest masters of fiction. He was an artist, 
possessed of a great power of analysis and 
psychological insight, and was able to handle 
the most difficult subjects with a light and 
delicate touch. His chief characteristics were 
* tenderness and grace, and a certain mistiness 
of colour *. — Cf. W. L. Phelps, Essays on Russian 
Novelists, 

Tourmaline (tdr'ma-lin), a mineral occurring 
crystallized in the trigonal system as three-sided 
or six-sided prisms, terminated by three-sided 
pyramids. The oi^nitak are differently terminated 
at opposite sods of the prismatio axis, and the 


ends show opposite kinds of electricity when 
heated. Tourmaline scratches glass easily, has 
a specific gravity of 8, and is a borosilicate of 
aluminium with sodium, and commonly iron, 
magnesium, and water. Tourmaline occurs most 
commonly in igneous and metamorphic rocks, 
especially in granite, gneiss, and mica-schist. It 
is transparent, translucent, or opaque; colour- 
less, green, brown, pink, or blue, but commonly 
black. Pink tourmaline is known as rubellite, 
blue as indicolite, and black as schorl. The 
transparent varieties include various well-known 
jewellery stones, as the Brazilian sapphire, the 
Brazilian emerald, Ac. Tourmaline was once 
much used in polarizing apparatus, since a 
section parallel to the principal axis, and not too 
thin, transmits rays 'Wbrating in one direction 
only. 

Tournal (tor-na; in Flem. Doomik, ddr'nik; 
Rom. Civitas Nerviorum or Tumacum), a town 
of Belgium, in the province of Hainault, on the 
Scheldt; an important railway junction for 
Ghent, Brussels, Valenciennes, Ac. Manufac- 
tures include linens, woollens, cottons, and 
Brussels carpets. Toumai is one of the oldest 
towns of Belgium, and was anciently the chief 
town of the Nervii, and afterwards the residence 
of some of the early Frankish kings. Captured 
by the Germans during the European War 
(28rd Aug., 1914), it was retaken by the British 
on 8th Nov., 1918. Pop. (1920), 85,542. 

Tournament. The tournament or tourney 
was a form of recreation or sport among the 
nobility of European countries in the Middle 
Ages. It was a mock fight of knights on horse- 
back, and the name is supposed to be derived 
from the necessity of a combatant's turning his 
horse rapidly. The fight was purely a display 
of skill and a method of preparation for war, 
and the combatants were understood to bear 
no hostility, personal or national, towards each 
other. Tournaments originated in the eleventh 
century in France, and rapidly acquired great 
popularity in England. They were disliked by 
the Crown, both because an assemblage of men 
in arms might be utilized as the beginning of 
a rebellion, and because of the risk to life and 
limb. Henry II forbade them, and, though 
Richard I withdrew the prohibition, a royal 
licence hod to be obtained, and Edward I made 
it a capital ofFence to hold an unlicensed tourna- 
ment. The custom afforded an opportunity for 
friendly international rivalry, but foreign knights 
were apt to be maltreated by the crowds who 
came to witness the spectacle. From the close 
of the thirteenth century the danger to life or 
limb began to decrease, and one objection to the 
amusement was removed. The use of pointed 
swords and daggers was forbidden, sham weapons 
were sometimes employed, armour was specially 
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designed to be worn by knights in the tourney, 
and a barrier of wood between the combatants 
gave additional protection. Accidents occa- 
sionally happened — the most famous is the 
death of Henry II of France in 1550 from a 
wound in the temple caused by the splintered 
lance of his opponent — but the tournament 
tended to become a mere display or pageant, 
especially in France, though in England the older 
conception survived to the seventeenth century. 
In 1880 a famous revival of the tournament was 
organized by the thirteenth Earl of Eglinton, 
who held at Eglinton Castle a tournament in 
which knights fought as of old with spears. 
One of the combatants was the future Napoleon 
III. The spectacle was spoiled by rain, and the 
expenditure of from £80,000 to £40,000 was 
generally regarded as an indefensible extrava- 
gance. The Eglinton Tournament is described 
in Disraeli’s EndymUm, 

There is no book in English on the subject, 
but a good description of a tournament at 
Stirling in 1448 will be found in Hume Brown’s 
Early TraveUera in Scotland^ pp. 80-88. 

Tourneur, Cyril, English dramatist, was bom 
about 1575, and died in 1626. Almost nothing is 
known of his life, except that he served in the 
Low Coimtries in 1618, and that he accompanied 
Sir Edward Cecil to Cadiz in 1625. On his return 
from the expedition he took ill; he was put 
ashore at Kinsale, where he died, leaving his 
widow destitute. Tourneur’s poems consist of 
The Transformed Metamorphosis (1600), a satire 
whose key is lost and which is written in an 
unintelligible jargon; and two elegies, A Funeral 
Poem on Sir Francis Vere and A Griefe on the 
Death of Prince Henries neither of which rises 
above the level of official lamentations. Tour- 
neur’s fame rests entirely on his two tragedies. 
The Revenger's Tragedy (published 1607) and 
The Atheist's Tragedy (published 1611). It is 
almost certain that the play which was pub- 
lished the later was written the earlier of the 
two. The Atheist's Tragedy is inunature. The 
Revenger's Tragedy a much stronger and more 
finished play. As dramas both plays leave much 
to be desired. They have little dxwnatic power, 
and their characters are caricatures. It is the 
force and flow of Tourneur’s poetry that dis- 
tinguishes his work. In gloom and in tragic 
cynicism these plays resemble those of Webster; 
it has been said that Tourneur is to Webster as 
Webster is to Shakespeare. Swinburne in his 
characteristic eulogy has undoubtedly over- 
valued Tourneur, but on the strength of his 
masterpiece he must be placed among the great 
Jacobeans. — Cf. A. C. Swinburne, The Age of 
Shakespeare, 

Tours (tdr; Rom. Ccesarodunum), a town of 
France, capital of the department of Indre-et- 


Loire, on the Loire; an important junction on 
the Orleans Railway. The Loire is crossed by 
suspension railway bridge and stone bridges, 
and there are several historio chateaux in the 
neighbourhood. Tours is an archbishopric, and 
there is a cathedral (St. Gatien), flanked by two 
towers, 205 feet high, a fine building begun in the 
twelfth, and completed in the sixteenth century. 
Of the twelfth- to thirteenth-century church of 
St. Martin of Tours only two towers remain. 
Manufactures include silk, cloth, carpets, and 
chemicals, and there is some printing, Ac. Tours 
early became famous for its silk manufactures, and 
had a population of 80,000, when the revocation 
of the E^ct of Nantes deprived it of nearly half 
its inhabitants, a blow from which it has never 
recovered. In 1870 Tours was the seat of the 
Government of National Defence. The town 
surrendered to the Germans on 21st Dec., 1870, 
and was occupied on 20th Jan., 1871. Pop. (1021 ), 
75,096. 

Tourville, De, Anne Hilarion de Cotentin, 
Comte, French admiral, bom 1642, died 1701. 
He entered the navy in 1660, became captain 
in 1667, and vice-admiral in 1686. He defeated 
a Dutch and English fleet off Beachy Head in 
July, 1660, but in 1662 he was ordered to attack 
a far superior Duteh-English fleet off La Hogue, 
and was defeated. He was created marshal in 
1608, and in 1604 destroyed a Dutch and English 
trading fleet off Cape St. Vincent. 

Toussaint L’Ouverture (td-8ai:i-ld-ver-t(lr), 
a West Indian negro leader, born a slave in the 
Island of Haiti in 1748, died in 1808. After the 
insurrection of 1761 Toussaint served in the army 
of the blacks, and subsequently became their 
leader. He displayed great military and political 
ability, and in 1760 the French Government 
appointed him general in chief of the troops in 
Santo Domingo. After a severe struggle with 
insurrectionary movements he assumed supreme 
civil authority, and in 1801 was completely 
master of the island. He was appointed President 
for life of the Republic of Haiti, and under his 
vigorous government the commerce and agri- 
culture of the island began to revive. But 
Napoleon did not choose to see him independent, 
although professedly loyal to France, and sent a 
powerM expedition to subdue Toussaint, who, 
after a vigorous resistance, was forced to sur- 
render. He was sent to France, where he died in 
prison. There is a sonnet by Wordsworth entitled 
To Toussaint L'Ouoerture. 

Tower of London, an ancient fortress in 
London, consisting of a collection of buildings of 
various ages on a somewhat elevated position on 
the north bank of the Thames, ouUlde the 
boundary of the old city walls. It covers about 
18 acres, and is surrounded by a battlemented 
wall flanked with massive towers, and encircled 
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by a moat. There ia also an inner line of circum- 
vallation broken by towers, and interspersed with 
other buildings. In the centre is the White Tower, 
the keep of the old fortress, around which arc 
grouped the chapel, the jewel-house, barracks, 
and other buildings. The Tower was a first-class 
mediaeval fortress, and served at once as a palace, 
a prison, and a plac« of defence. The White 
Tower was built by Gundulf, Bishop of Roches- 
ter, for William 1 in 1078. It was successively 
strengthened by various English sovereigns. The 
regalia, consisting of the royal crowns, sceptres, 
Ac., are kept and exhibited in the jewel-house. 
The armoury contains a fine collection of armour 
and weapons. In the part called the Bloody 
Tower the two young princes, sons of Edward IV, 
were murdered. The Tower is now chiefly used 
as an arsenal, and has a small military garrison, 
which was considerably increased during the 
European War, when the Tower became a place 
of incarceration for political offenders. The 
Warders of the Tower (popularly known as 
Beefeaters) form a separate corps under the 
Constable. The Tower is governed by a Constable 
and Deputy-Constable. — Bibliography: J. W. 
Bayley, History and Antiquities of the Tower of 
London', Lord Ronald Gower, The Tower of 
London; R. Davey, The Tower of London, 

Town Council, the governing body of a 
borough or city. The council is elected by the 
rate-payers, and usually comprises three mem- 
bers for each ward of the borough or city. These 
hold ofiice for three years. They elect their own 
chairman, who is known in England as the 
Mayor or Lord Mayor, and in Scotland as the 
Provost or Lord Provost. He is the chief civil 
functionary and municipal magistrate, and is 
ex officio a justice of the peace. The councillors 
also elect about one-fourth of their number (in 
the metropolitan boroughs one-seventh) as 
aldermen or, in Scotland, bailies, who rank next 
to the Mayor or Provost and are also magistrates. 
The council has charge of the local affairs of the 
borough or city, e.g. public health, police, roads, 
lighting, housing, &c., and has power to levy 
rates. It has a clerk, usually a solicitor, who 
holds office at its pleasure, and cannot be a 
member of it. He has charge of the records and 
attends to the business of the council. A coun- 
cillor holds a flduciaiy position, and cannot 
contract with the council of which he is a member. 

Townshend, Charles, second Viscount, Eng- 
lish statesman, bom 1674, died 1788. He suc- 
ceeded to the peerage in Dec., 1687, and took his 
seat as a Whig in the House of Peers in 1695. 
After acting as a commissioner for arranging the 
Scottish Union (1706), he was joint plenipo- 
tentiary with Marlborough in the conference 
at Gertruydenbuig (1709), and then, as Am- 
bassador to the States -Gleneral, signed the 


Barrier Treaty. For this he was censured by the 
House of Commons, and declared an enemy to 
the queen and kingdom. He thereupon entered 
into communication with the Elector of Hanover, 
who, on his accession as George 1, appointed 
Townshend Secretary of State (1714). In 1717 
he became Lord-Lieutenant of Ireland; and he 
was again Secretary of State from Feb., 1721, to 
May, 1780, when he retired on account of 
differences with his brother-in-law and colleague. 
Sir Robert Walpole. 

Townshend, Charles, grandson of the above, 
bom 1725, died 1767. He entered the House of 
Commons in 1747, and became a Commissioner 
of Trade and Plantations in 1749. He was a Lord 
of the Admiralty in 1754, member of the Privy 
Council in 1756, Secretary of War from 1761 to 
1763, and Chancellor of the Exchequer in 1766. 
He supported Granville's Stamp Act (1765), and 
introduced the celebrated resolutions for taxing 
the American colonies (2nd June, 1767). From 
so often changing his political opinions he was 
known as the ' weathercock *, but he had a great 
reputation for oratory and wit. 

Townshend, Sir Charles Vere Ferrers, British 
soldier, bom 1861, died 1924, He entered the 
Royal Marines in 1881, but transferred to the 
army, commanding the garrison of Chitral Fort 
during the siege (1895), for which he received 
the thanks of the Indian Government, and 
taking part in the Nile Expedition (1898) and 
the South African War (1898-1900). In 1909 
he became brigadier-general, and in 1011 major- 
general. During the European War he was 
posted to the 6th (Indian) Division in Mesopo- 
tamia, and assumed command in April, 1915, 
almost immediately defeating the Turks at 
Kurna and Kut-al-Amarna. He was ordered to 
push on to Bagdad, and, in his march up the 
Tigris, he again defeated the Turks at Ctesiphon; 
but the weakness of his force compelled his 
retirement upon Kut, where his force was 
beleaguered for 148 days, and eventually capitu- 
lated owing to starvation and disease. General 
Townshend himself remained a prisoner in 
Prinkipo Island until Oct., 1918. In Nov., 1920, 
he became Independent member of Parliament 
for The Wrekin, and joined the Conservatives 
during 1922. He received the K.C.B. (1916), and 
resigned from the army in 1920. See European 
War {Mesopotamian Campaigns). — Cf. his book 
My Campaign in Mesopotamia. 

Townsville, a seaport of North Queensland, 
Australia, on Cleveland Bay, a terminal of the 
North Queensland Railway. As the port of an 
immense territory, including a large area of 
pastoral country, Hiere is a large shipping trade. 
Pop. 18,885. 

Towton, a village of England, in Yorkshire, 
8 miles south-east of Tadcaster. Towton is noted 
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as the scene of a battle between the Yorkist 
forces under Edward IV and the Earl of Warwick 
and the Lancastrians in 1461. The latter were 
completely defeated. See Edvoard IV, 

Toxicology is the science which deals with 
the effects of doses of drugs large enough to 
endanger life, and is a subdivision of the science 
of pharmacology f which treats of the actions of 
drugs on the Ix^y both in health and disease. 
In practice, however, this definition is too 
narrow, and must be extended to cover all 
substances which endanger human life, as 
drugs, chemicals, irrespirahle gases, foods, and 
vegetable and animal products. Toxicology has 
been pithily described as the science of poisons, 
and this is perhaps as good a definition as any. 
A poison has been defined as “ any agent capable 
of producing a morbid or dangerous effect upon 
anything endowed with life in the narrower 
medico-legal sense ** a poison is a substance 
which, if applied to the body or administered 
internally, has been applied or administered with 
the intention to kill or do harm 

Mode of Action of Poisons . — Poisoning may be 
acute or chronic. The chronic type is the more 
instructive and will be considered first, chronic 
arsenical poisoning being taken as an example. 
When arsenic, i.e. arsenious anhydride, is ad- 
ministered in small doses by the mouth, it is 
absorbed in solution from the gustro-intestinal 
tract and passes into the blood, which carries it 
to all parts of the body. Elimination begins at 
once, and takes place by all the excretory channels, 
viz. by the urine, faeces, sweat, tears, saliva, &c. 
As elimination is slow, there is a tendency for the 
substance to accumulate in the tissues of the 
body — a fact of great medico-legal interest, as 
the bodies of those who have died from chronic 
arsenical poisoning preserve their life-like appear- 
ance for a long time, owing to the preservative 
property of the arsenic taken. Arsenic having 
decided toxic properties, it is obvious that it will 
exert them more or less in all the tissues of the 
body; thus it is excreted by the gastric and 
intestinal mucous membranes, and great hyperse- 
mia is induced, which is an irritant effect. As a 
result there is nausea, pain in the epigastric 
region, sickness and vomiting, and ^arrhoea 
alternating with constipation; the nutrition of 
the body is impaired, with consequent loss of 
weight; in the same way there is a catarrhal 
condition of the mucous membranes of eyes, 
nose, and mouth. The skin also is affected, for 
the natural pigmentation is remarkably in- 
creased, the lower part of the abdomen, for 
example, becoming yellowish-brown; while there 
is irregidar growth of the nails and falling out 
of the hair. The nervous system is also involved, 
a peripheral neuritis being indicated by loss of 
sensation in the hands and feet and loss of power 


of movement, shown at one stage by wrist- and 
foot-drop. Post-mortem examination of the 
principal organs, i.e. stomach, liver, kidneys, 
heart, &c., shows widespread fatty degenera- 
tion, while chemical analysis reveals arsenic in 
greater or less quantity in ail the organs most 
affected. The fatal result following prolonged 
administration of overdoses of arsenic is due 
to widespread pathological changes and not to 
a localized effect. The form in which the arsenic 
is administered is of little importance provided 
it is absorbed; even the gaseous diethylarsine 
evolved from damp arsenical wall-paper under 
the infiuence of fungi produces a chain of symp- 
toms similar to those described. 

Chronic poisoning by salts or preparations of 
lead, mercury, copper, antimony, tin, or zinc, or 
by phosphorus, ergot, morphine, cocaine, &c., is 
well known; and as each of these substances 
produces its own peculiar set of symptoms, it is 
possible for the physician to make a shrewd guess 
as to the nature of the poisonous material from 
the symptoms of the patient and, in certain 
cases, from the nature of his employment. In 
certain vocations the workers are medically 
examined at deihiite intervals, and when a case 
of industrial poisoning is found, notification is 
compulsory under the Factory and Workshop 
Act, 1895; in addition, processes are modified 
to eliminate industrial poisoning, as in the pro- 
duction of leadless glazes, and matches with red 
instead of yellow phosphorus. 

Acute poisoning follows the administration of 
large doses of poisonous substances, and is fre- 
quently the event in chronic poisoning which 
leads to the detection of the latter. The effect 
is usually (1) local and (2) remote. The local 
effect may be that of a corrosive or an irritant. 
The corrosive effect is seen in the widespread 
destruction of the tissues which results when 
sulphuric ac;id is applied to the skin or to a 
mucous membrane, as in the act of swallowing; 
the symptoms come on at once after swallowing, 
and consist of burning, agonizing pain in the 
mouth, throat, gullet, and stomach, with con- 
tinuous retching and vomiting of shreddy blood- 
stained material; intense thirst is present, and 
often the air-passages are involved. The mind 
is clear; death may occur early, and be due to 
* shock \ or the destruction of the tissues may 
result in suffocation from involvement of the 
larynx, or in death from perforation of the 
stomach. Recovery may take place after such a 
*bum% the necrotic tissue being thrown off 
and replaced by cicatricial tissue; this contracts, 
obliterating more or less the lumen of the oeso- 
phagus and stomach, so that death frequently 
follows weeks or months later from starvation. 

The local irritant effects ensue at a variable 
time after a poison has been swallowed, usually 
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from a half to one hour later. The gastro-intes- 
tinal tract is inflamed, the inflammation passing 
to ulceration, and giving rise to severe pains in 
the abdomen, with violent continuous vomiting 
and diarrhoea. Thirst is very intense, and drink- 
ing does not quench it but induces more vomiting. 
Death may be due to shock or collapse; the 
pulse becomes thready and irregular, and the 
skin clammy and cold; cramps may occur in the 
muscles of limbs; the mind, which has been 
clear, becomes clouded, and unconsciousness with 
or without convulsions ushers in the end. The 
fatal termination may be delayed, and is then 
usually due to the * remote * action of the poison 
taken or to the aequeke of inflammation of the 
gastro-intestinal tract. 

The remote action of a poison occurs after 
absorption from the stomach and intestines, and 
this applies whether there has been any local 
action or not. The narcotics, for example, may 
cause little or no local reaction in the gastro- 
intestinal tract, and are all the more dangerous 
on that account. Once in the blood-stream, the 
poison may act in many ways. Chloroform, 
chloral hydrate, morphine, alcohol, &c. (the 
narcotics), depress the whole functions of the 
brain and spinal cord, and when the centres in 
the medulla oblongata^ which control the muscles 
of respiration and the heart itself, are depressed 
sufficiently, death ensues. Hydrocyanic (prussic) 
acid attacks these centres very quickly, causing 
almost instant death. Strychnine acts on the 
motor cells of the anterior cornua of the spinal 
cord, making them so sensitive to incoming or 
afferent stimuli that the whole musculature of 
the body passes into a sustained spasm, so that 
respiratory and cardiac movements are impossible, 
and death ensues. Substances such as potassium 
chlorate, nitrites, and carbon monoxide attack 
the blood itself, the former converting the heemo- 
globin of the blood into met-hsemoglobin, while 
the other two form addition products, the net 
result in each case being that the normal oxy- 
genation of the blood fails and death follows. 
Other substances, such as digitalis, act on the 
heart. 

Treatment of a Case of Poisoning , — ^From the 
foregoing it is evident that the treatment of a 
case of poisoning is essentially twofold: (1) local, 
to prevent or limit absorption; and (2) general, 
to combat the effects a^r absorption. 

Local Treatment , — ^This consists in removing 
the noxious material as far as possible by encour- 
aging vomiting or by washing out the stomach, 
while at the same time administering an antidote 
to neutralize the poison, or to convert it into 
an insoluble compound which can no longer 
be absorbed and may be removed by lavage. 
Vomiting may be induced by tickling the fauces 
with a feather or with the finger; it is better to 


give an emetic such as a solution of common 
salt, two tablespoonfuls dissolved in half a 
tumblerftil of tepid water, or twenty grains of 
sulphate of zinc, or one-tenth of a grain of 
apomorphine hydrochloride hyx>odermically. If 
these fail, an improvised siphon tube can be 
made with about 5 feet of strong rubber tubing 
about half an inch in diameter, and marked 20 
inches from one end by a thread of worsted, 
while the other end carries a ftmnel of glass or 
metal; the lower end of the tube is placed in 
the mouth and pushed onwards until the back 
of the throat is reached, then the point is moved 
downwards by the finger placed above, and the 
tube pushed onwards until the worsted mark is 
in contact with the teeth. The lower end of 
the tube is now in the stomach, and it is an easy 
matter to introduce 2 pints of warm water, 
containing the antidote selected, by raising the 
funnel-bearing end of the tube above the patient's 
body and pouring the fluid into the funnel; by 
depressing the funnel to a point lower than the 
patient's stomach, taking care to pinch the 
rubber tube close to the funnel while it is yet 
frill, and when it is in the lowest position releasing 
the pressure, the fluid introduced siphons off, 
carrying with it more or less of the deleterious 
material. The process is repeated frequently 
until the fluid introduced returns unchanged. 
The stomach pump is essentially the same as 
the siphon tube, but has as an addition a bulb 
with valves to regulate the flow. This is the pro- 
cess known as lavage *. In those cases in which 
vomiting is well established, the patient is en- 
couraged to drink water containing the antidote 
in the intervals between the attacks of vomiting. 
When it is obvious that no more foreign material 
is being removed, demulcent drinks of milk, egg- 
flip, or barley water may be given, and, after 
narcotic poisoning, stimulants such as tea, coffee, 
and weak spirits may be administered. 

Antidotes , — ^The use of an antidote presupposes 
that the nature of the poison is known, otherwise 
one must go on gener^ principles, using emetics 
and lavage as the case may be. This is particu- 
larly true of poisoning due to oiganized substances 
such as laburnum pods, belladonna, yew berries, 
aconite root, or tainted foods, animal or vege- 
table; as well as to that due to narcotics like 
alcohol, chloroform, chloral hydrate, sulphonal, 
Ac, In many instances, however, the poison is 
known either by name or by its effects. The best 
antidote in cases of poisoning by corrosives gener- 
ally, such as mineral and organic acids, with 
the exceptions of oxalic and carbolic acids and 
mercuric and zinc chlorides, is calcined magnesia 
(MgO) mixed with water to form a thin milk- 
like fluid; in the absence of this substance, sodium 
bicarbonate (baking soda) in the proportion of a 
tablespoonfril to a tumblerfril of warm water may 
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be used freely, or calcium carbonate in the form 
of ‘whiting’, chalk, or tooth powder may be 
used in the same manner as magnesia. For oxalic 
acid and oxalates (salt ofsorrel), calcium carbonate 
is the only antidote. Carbolic acid and its homo- 
logues and preparations, as cresol, lysol, creolin, 
&c., do not react like ordinary acids to alkalies, 
with the result that milk, and white of eggs 
switched with milk or water, are the most effi- 
cient antidotes, followed by lavage; later, one 
may give sodium or magnesium sulphate well 
diluted with water to promote elimination. 
Soluble lead and barium salts have an efficient 
antidote in magnesium or sodium sulphate, while 
arsenic in solution is precipitated by a mixture 
of tincture of steel (perchloride of iron), water, 
and calcined magnesia. Strong alkalies, as caustic 
potash and soda, are neutralized by cream of 
tartar and lime juice, and this applies to a cer- 
tain extent to ammonia solution, the most urgent 
symptoms of which are, however, respiratory 
rather than gastric. Poisoning by opium and its 
derivatives morphine and laudanum is treated 
by lavage with water coloured pink with potas- 
sium permanganate, while phosphorus poisoning 
due to matches or rat paste is treated in the same 
way or with very weak * Sanitas ’. 

General TreahnerU. — This is threefold, and 
consists of; (1) the use of physiological antidotes 
when these are possible, (2) the improvement of 
elimination from the body by all the natural 
channels, and (8) the treatment of ‘shock ’ and 
other dangerous and urgent symptoms as they 
arise. 

The use of physiological antidotes is very 
limited; thus in opium (inclusive of morphine 
and laudanum) poisoning, the depression of the 
central nervous system may be combated by 
strong tea and cofTee (i.e. caffeine); strychnine 
is overcome by chloroform ana;sthesia or large 
doses of chloral hydrate, both of which depress 
the functions of the brain and, later, that of 
the cord; belladonna and atropine by morphine 
injections; the object in all cases being to pro- 
long life that natural elimination processes may 
take effect. Improvement of elimination is 
obtained by rectal lavage, subcutaneous saline 
injections, and the use of hot packs. Uigent 
symptoms, such as ‘ shock *, require the applica- 
tion of heat and the use of stimulants, and 
failure of breathing calls for artificial respiration 
to tide over, if possible, the critical period. 

The action of a poison is modified by many 
circumstances. {\) QuantUy. It is not legitimate 
to conclude that a large quantity of a poison is 
more likely to have a greater effect than a small 
quantity. It is true to a certain extent, but large 
allowances have to be made. The large quantity 
may induce severe vomiting and diarrhoea, and 
thus be expelled from the system, while the 


smaller quantity may be mostly absorbed; thus 
10 grains of tartar emetic have killed a boy of 
five, while recovery has followed 60 grains. 
(2) Chemical combinaHon is of great importance, 
for it is on the fact that certain compounds of 
a given poison are non-poisonous that the use of 
antidotes is based. Potassium cyanide, a virulent 
poison, can be converted into harmless potassium 
ferrocyanide by mixing it with ferrous sulphate 
and an alkali; morphine is oxidized to a harmless 
derivative by potassium permanganate; and 
heavy metals, as lead, silver, and copper, can be 
changed into insoluble salts, as sulphate, chloride, 
or ferrocyanide, and so rendered harmless. (8) 
The part of the body to which the poison is applied 
has a great influence on the rapidity of its action. 
Inhalation of a poison, as a gas or vapour, allows 
its action to be most rapid, for absorption into 
the blood of the lungs takes place at once. 
Intravenous injection acts with equal rapidity; 
subcutaneous injection, as of mor])hinc, is 
somewhat slower in its effect; and following this 
wc have absorption from mucous surfaces, as the 
gastro-intestinal tract, the nose and body pas- 
sages, and lastly the broken and unbroken skin. 
Certain substances have no poisonous effects 
when taken by the mouth, and only exhibit their 
characteristic action when injected subcu- 
taneously, examples being snake venom and 
adrenalin. (4) Habit, Those accustomed to the 
use of a drug acquire a degree of tolerance or 
immunity. Striking examples of ‘ habit * are 
seen in morphomaniacs, who often take 6 to 
10 grains of morphine hydrochloride per day 
without experiencing any ill effects. (5) Condition 
of health. Debilitated individuals are more sus- 
ceptible to the influence of poisons than healthy 
people. There are many exceptions, e.g. diabetics 
can take much larger doses of morphine and 
alcohol than normal individuals, while in mania 
firom any cause the amount of sedative sub- 
stances, such as chloral hydrate and hyoscinc, 
which can be borne without apparent effect is 
most surprising. (6) Idiosyncrasy, This is a 
peculiar intolerance which is shown by many 
individuals to very small doses of drugs which 
normally produce no ill effects; 2 grains of 
calomel have produced all the symptoms of 
mercurial poison, while 10 grains of sodium 
salicylate have produced a widely diffused pus- 
tular eruption. 

The Chemistry of Poisons, — Ab cases of poison- 
ing in many respects resemble natural disease as 
regards onset and clinical signs, it becomes neces- 
sary to apply most vigorous physical, chemical, 
and physiological tests to the vomit, contents of 
the stomach, and to certain organs, as the stomach 
itself, liver, kidneys, Ac. Inspection of the 
vomit or the stomach contents will reveal 
poisoning by cantharides (the green aing-caser 
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of which are characteristic), croton and castor 
seeds, apricot kernels, and aconite root, while 
the sense of smell will cause the detection of 
phosphorus and cyanides — including hydrocyanic 
acid and seeds which yield this substance on 
maceration — laudanum, alcohol, carbolic acid. 
In most cases, however, the poison requires 
to be separated and identified by its physical 
appearance and by chemical tests; this is a 
matter for analytical chemistry, and need not 
detain us here. Dealing with alkaloids such as 
morphine, strychnine, atropine, and cocaine, the 
quantity obtained by the analyst may be so 
small as to prevent its recognition by physical 
characteristics. Recourse must then be had to 
experiments on animals. Strychnine, for ex- 
ample, can be recognized by its action on frogs, 
and atropine by its action on the eye of a cat; 
these physiological and chemical tests combined 
are conclusive, though either group by itself may 
be most unsatisfactory. 

The examination of tainted foods, both animal 
and vegetable, is chiefly bacteriological. Foods 
prepared by heat and preserved in hermetically 
sealed tins and jars are liable to ferment or 
undergo less obvious changes on storage. The 
sterilization has been inefficient in such cases, 
the spores of many bacteria resisting the action 
of heat for a long time, although the free 
bacteria are all killed in the process. On storage, 
however, the spores develop, and if the bacteria 
are anaerobic, i.e. can live in the absence of air, 
the food in course of time is badly infected. 
Various substances are produced by the action 
of these bacteria - gases, giving the so-called 
* blown * tins, and toxins or substances of an 
albuminoid nature, which may have a very 
poisonous effect on the human subject, causing 
severe gastro-intcstinal disturbances, and at 
times death. Two organisms are usually as- 
sociated with tainted foods, viz. bacillus botu- 
linus and bacillus enteritidis of Gacrtncr. The 
former is anaerobic, and produces a toxin of 
intense virulence acting on the central nervous 
system and causing dilatation of the pupils with 
loss of vision, diplopia, and general paralysis, 
ending in death (* botulismus ’); the latter is 
found in foods exposed to the air, and its toxins 
cause severe vomiting and diarrhoea, with death 
from a form of septicsemia. What is popularly 
called * ptomaine poisoning * is therefore bacterial 
poisoning, due to the growth of organisms in the 
food consumed, as sausages, ham, pork, corned 
beef, &c. Shell-fish poisoning is doubtless similar 
in origin, although the work of Brieger and others 
points to another conclusion. See Bacteriology; 
Preserved Foods. 

Poisoning by Jrrespirable Oases. — ^The hydrogen 
compounds of arsenic, antimony, and phosphorus 
are very poisonous, as their absorption into the 
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blood from the lungs is exceedingly rapid. The 
same is true of sulphuretted hydrogen, carbon 
monoxide, and carbon dioxide, the two last being 
the cause of the conunonest forms of gaseous 
poisoning. The treatment in every case is 
transference of the patient to the fresh air, 
and thereafter the use of stimulants, hot packs 
to promote elimination, and artificial respiration 
when signs of failing respiration appear. The 
condition of the blot^ in two of these forms of 
poisoning has already been referred to. During 
the European War irrespirable gases were used 
on a very large scale. At first they consisted of 
gases which had an irritant action on the tracheal 
and bronchial mucous membrane, causing acute 
bronchitis, emphysema, and pneumonia, which 
frequently had a fatal issue; at a later date the 
gases were often merely vapours which con- 
densed to liquid upon the clothing and skin of 
the combatants, setting up forms of generalized 
irritation wliich often proved fatal. See Poisonous 
Plants; Poison-gas Warfare, 

Bibliography: W# E. Dixon, Manual of Phar» 
macology; Professor Glaister, Medical Jurispru~ 
dence and Toxicology; Dixon Mann and William 
A. Brend, Forensic Medicine and Toxicology; 
E. W. Hope, Industrial Hygiene and Medicine; 
John D. Gimlette, Malay Poisons and Charm 
Cures. 

Toynbee Hall, a London University settle- 
ment located at 28 Commercial Street, White- 
chapel, El. It was opened in Dec., 1884, as a 
memorial to Arnold Toynbee (1852-88), the 
British economist, who was educated at Pem- 
broke and Balliol CoUeges, Oxford, and who 
devoted his life to the amelioration of the social 
condition of the poor, especially in the east end of 
London. The Hall is of the nature of a residence, 
where university men can follow in the footsteps 
of the founder. 

Trachea (trSTce-a), or Windpipe, in anatomy, 
the name given to the tube extending from the 
larynx (q.v.) down into the chest to a point 
opposite the third dorsal vertebra, where the 
tube divides into two chief divisions or 
bronehi (q.v.), one of which supplies each lung 
with the air necessary for respiration or 
breathing. The trachea in man is of cylindrical 
form, about 4^ inches long, and from | to 
1 inch in diameter, and is composed of from 
sixteen to twenty rings or zones of gristly or 
cartilaginous nature, separated and connected by 
fibrous tissue. Each cartilage forms an imper- 
fect ring, being unclosed behind, and having the 
gristly edges merely joined by fibrous membrane. 
The windpipe is lined by delicate mucous mem- 
brane which is covered by epithelial cells provided 
with delicate vlbratile processes or cilia. All 
mammals, reptilia, and birds possess a trachea, 
but some amphibia want this organ, the lungs 
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in inch cases springing directly fh)m the 
larynx. 

Tracheotomy, a surgical operation to estab* 
lish breathing through an opening in the wall of 
the trachea, is called for when there is serious 
obstruction to respiration by way of the natural 
air-passage at a higher level. Diphtheria, certain 
forms of laryngeal inflammation and paralysis, 
oedema, and tumour in the larynx or pressing 
upon it fh>m without are among the pathological 
conditions which cause such 
obstruction. The operation is 
also performed in other cir- 
cumstances, e.g. as a prelimi- 
nary to operations which might 
otherwise involve the inhala- 
tion of blood or infected ma- 
terial. The surgical procedure 
adopted is known as high or 
low tracheotomy according to 
its site, either above or below 
the isthmus uniting the two halves of the thyroid 
gland across the middle line of the neck. A 
tracheotomy tube is used to maintain the patency 
of the opening made into the lumen of the 
trachea. 

Trachsrte (trftTdt), a compact volcanic rock, 
breaking with a rough surface, and containing 
some 65 per cent of silica. The term is now 
limited to rocks intermediate between rhyolite 
and andesite. Large crystals of clear orthoclase 
often occur, with soda-augite, hornblende, or 
biotite. 

Tracks, Railway. The permanent way in 
general use on the railways of Great Britain is 



of the chaired type, consisting of steel bull- 
head rails supported by, and keyed into, cast- 
iron chairs secured to wood sleepers. The gauge, 
or distance between the inside edges of the rails, 
is 4 feet 8^ inches, this distance usually being 
very slightly increased on sharp curves. The 
rails vary in weight from 80 lb. to 100 lb. per 
yard, dep ending upon the nature and density of 
the traffic. The length of the rails also varies 
from 80 feet to 60 feet, but the latter length is 
exceptional, 45 feet raUs being most commonly 
used. The weight of the cast-iron chairs ranges 
from a minimum of 88 lb. to a maximum of 56 
lb. On some railways it is the practice to use a 


heavier chair in conjunction with a larger sleeper, 
on either side of each rail joint, for the purpose 
of giving it additional support. The keys or 
wedges used for securing the rail in the jaws of 
the cast-iron chairs are usually cut from oak or 
teak. Keys made of steel are also in use to a 
limited extent, and are of value in preventing 
* creep *, or forward movement of the rails under 
traffic. The rails are eonneeted at each joint by 
means of two rolled-steel fishplates and four flsh- 


Fig. 2 

bolts. Various methods of fastening the cast- 
iron chairs down to the sleepers are in use, such 
as bolts passing right through the sleeper, with 
the nut either on the under side or top; heavy ^ 
coachscrews; or wrought-iron spikes used in con- - 
junction with oak trenails, two spikes and two 
trenails being used to secure each chair. The 
ordinary sleepers are 8 feet 6 inches or 9 feet 
long, 10 inches wide, and 5 inches deep, and are 
usually cut from Baltic redwood. Before being 
laid in the track they are impregnated with 
creosote oU, the general practice being to force 
about 2 1 gallons into each sleeper under pres- 
sure. The spacing of the sleepers in every rail- 
length varies, the normal distance apart decreas- 
ing near the joint, where the rail is weakest. 

Switches and Crossings , — ^Thc general design of 
the switches and crossings does not vary to any 
appreciable extent, the differences being in such 
details as the planing of the switch rails, and in 
the design of the heavier chairs which are used 
for this class of work. The switches in use may 
be classified generally under two heads, * heel * 
switches and * heellcss ’ switches. In the former, 
the heel of the planed or tapered movable switch 
rail is connected to the turnout rail by means 
of two fishplates, this movable switch rail being 
more or less free to pivot about the joint (fig. 1 ). 

In the heelless type of switch a longer rail is 
used in the manufacture of the movable switch 
rail, but it is rigidly fixed by means of suitable 
chairs from a point approximating to the joint 
at the end of a heel switch (fig. 2). The * spring * 
of the switch rail is sufficient to allow the tapered 
end to move freely without risk of fracture. The 
advantages of heelless switches are increased 
support to the switch rail and improved running 
due to the continuity of the rail. The tendency 
of modem practice is to favour the use of heel- 
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len switches exclusively. In each pair of switches, 
the two switch rails are connected across the 
four-foot by means of stretcher rods, the length 
of which is regulated so that when the tapered 
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surface. A further, and perhaps greater, advan- 
tage is that it can be made flatter than the 
ordinary obtuse crossings, and is therefore of 
the greatest use in fast-running junctions where 
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portion of one switch rail is against the stock 
rail, there is a space of about 4 inches between 
the opposite switch and stock rail, to allow the 
wheel flanges to pass. This dimension of 4 inches 
constitutes the ‘ travel * of the point of the 
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switch rails when moved over from one position 
to another. Crossings in general use are of two 
kinds, common or * V * crossings (flg. 8) and 
obtuse or * K ’ crossings (flg. 4). 

The flattest crossings in ordinary use are 1 


Fig. s 

case of obtuse. Obtuse crossings with movable 
point rails worked on the same principle as 
switches are in use to a limited extent (flg. 5). 
This type of obtuse crossing eliminates the danger 
of wheel flanges striking the end of the point 
rails and causing derailment, and also gives 
smoother running owing to the continuous rail 


it is necessary to get the maximum radius of 
curve. Common crossings having a movable 
wing rail which is held in its normal position 
by a spring are also used to a limited extent, the 
object of this design (flg. 0) being to provide a 
continuous surface for the wheels when travelling 



Fig. 7 


along the main line, in order to minimize shock. 
These are known as spring crossings. 

The essentials for a good permanent way are 
a solid foundation and efficient drainage, good 
ballast, sound design of component parts of the 
track, and efficient maintenance. 

Before the permanent way is laid down, the 
groimd is carefully levelled or graded to a fixed 
distance below the level at which 
the rails are to stand, the surface 
being cambered to allow the water 
percolating through the ballast to 
find its way quickly into the side 
drains. A^r this is completed, 
a layer of bottom ballast of rough 
stone or other suitable material is 
laid down, and on top of this a 
thinner layer of finer ballast, such 
as gravel, broken stone, slag, or 
cinders, is placed to form a medium 
for the final adjustment of rail 
level, and also to ensure an even bed for the 
sleepers (fig. 7). 

Where the permanent way is curved, vi hides 
travelling along it exert a side pressure on |the 
outside rail, and in order to counteract this the 
track is canted or * super-elevated * where pce- 
sible, the amount of this super-elevation, tiae 


in 16 in the case of common, and 1 in 8 in the 
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nuudmuin of which is about 7 inches, being 
determined usually by the maximum speed at 
which trains pass round the curve. 

Tractarianlsm. See Oxford Movement, 

Tractors, a term originally applied to 
mechanically propelled vehicles used for haulage 
purposes, but now generally restricted to vehicles 
driven by internal - combustion engines. The 
application of the tractor to agricultural opera- 
tions began in the latter part of the nineteenth 
century, when heavy traction steam-engines were 
used for ploughing and cultivating. Experiments 
to replace the steam-engine by a lighter and 
more mobile internal-combustion engine, suitable 
for moving with the implements, resulted in the 
evolution of the modem tractor. During the 
European War, specially rapid strides were made 
in improving it, so much so that the outfit of 
the large up-to-date farm is incomplete without 


machine is stationary, a clutch is fitted. Differen- 
tial gear, permitting one of the driving wheels 
to travel more rapidly than the other, os happens 
in turning, is fitted to the back axle. The ^ve 
is communicated to this axle in most cases; in 
threc-wheeled machines, however, each wheel is 
driven direct from the gear box. In order that the 
tractor may do stationary belt work, a belt pulley 
is also attached to the gearing. 

Chasaia , — ^The steel framework may be pro- 
vided with either three or four wheels; in the 
former and less common case, the odd wheel 
may be either behind or in front. Propelling 
wheels vary from 8 to 5 feet in diameter by 
10 to 12 inches in width, while front wheels 
measure from to 8 feet in diameter by 
6 inches in width. They are provided with 
detachable projections, called * spuds*, for use 
while working on the land. In some instances 


it. The tractor essentially consists of an 
internal - combustion engine set on a 
metal wheel - bearing frame, or chaaaia, 
which the former propels through the 
agency of a device for transmission of 
power, the speed and direction of motion 
both being controllable. The engine works 
on the Otto cycle, and may have one, 
two, or four cylinders, arranged in the 
last-named type cither in a lengthwise 
direction behind each other or in a 
crosswise direction with respect to the 
longest axis of the machine. Two or 
Tour cylinders give a more even torque 
and therefore less vibration. The neces- 
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sary ignition to explode the gaseous 

charge in the cylinders is provided by a high- caterpillar wheels (similar to ‘ tank * wheels) are 
tension magneto, driven from the engine shaft provided. The steering device usually takes the 
by a chain or spur gear. Either petrol or paraffin form of a worm gear. 

can be used as fuel, but most types are suited The power of tractors varies between 10 and 
to starting on petrol and working on paraffin 80 b.h.p., the weight from 17 to 50 cwt., and 
by means of a modified carburettor, a device for the length from 8 to 12 feet. The speed can 
vaporizing the friel. Engine-cooling is effected usually be varied from 1^ miles per hour to about 
by the pump radiator circulation method, in 5 miles per hour. The tractor is a most adaptable 
which water is circulated by pumping from a unit in farm machinery. It can be used for 
radiator through a series of pipes or by the hauling tillage implements and harvesting 
thermo-siphon principle, aided by a rapidly machines, for road haulage work, and for such 
revolving fan, as in certain types of motor- stationary work as threshing, sowing, and chaff- 
cars. Lubrication is best carried out on the cutting. Its greater power allows of its drawing 
forced-feed principle. larger implements than ordinary farm horse 

Tronamiaaion gear is necessary to transfer the teams, so that more work may be carried through 
power liberated at the engine to the driving in a limited time. As success in farming largely 
wheels, and as it must be so constructed as to depends upon making the best possible use of 
leduoe the speed from the 800 to 1000 revolutions favourable weather conditions, the tractor proves 
per minute of the engine to a wheel speed of invaluable to the farmer in sowing an increased 
roughly 8 to 4 miles per hour, it takes the form acreage under ideal conditions and harvesting it 
of a system of spurred gearing. A gear box is again as desired. The actual* increase in the 
provided for varying the speed or for reversing, value of the produce due to the use of the 
To allow of the engine sha^ being disconnected tractor is not easy to estimate, but it must be 
from the transmission gear so that the mechanism taken into account when the tractor is corn- 
may be started or the engine run while the pared with other forms of power from the pomt 
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of view of economy. — Cf. Agricultural Machinerif 
Review, 

Trade Boards, Boards, consisting of an equal 
number of representatives of employers and 
employed and of a small number of nominated 
members, established by the Trade Boards Act, 
1909, their duties being to consider industrial 
conditions and to fix minimum rates of wages 
in certain industries, and to vary or cancel these 
rates from time to time. The industries covered 
by the Act were tailoring, box>making (cardboard 
and the like), machine-made lace-finishing, and 
chain-making; but in 1918 the confectionery- 
manufacturing, food-preserving, shirt-making, 
hollow-ware making, embroidery-manufacturing, 
and laundry trades, and in 1919 the milk- 
distributing trade, were brought within the scope 
of the Act. Formerly under the Board of Trade, 
these Boards were transferred to the Ministry 
of Labour in 1917. Employers must pay at least 
the minimum rates clear of all deductions, under 
a penalty not exceeding £20 for each offence 
and £5 for each day on which the offence is 
continued after conviction. No agreement in 
contravention of the Act is valid. The Act was 
amended in certain respects in 1918. 

Trade Disputes Act, an Act of Parliament 
passed in 1906 to alter the law laid down by 
the House of Lords in 1901 in the Taff Vale 
case and in other decisions that a trade union 
was liable in damages for acts which were com- 
mitted by its ofhcials within the scope of their 
authority, and for which private persons would 
be so liable. The Act, therefore, puts trade unions 
in a privileged position by enacting that certain 
acts which otherwise would be illegal under the 
law of conspiracy are not to be actionable if 
done in pursuance of a trade dispute. * Peaceful 
picketing ’ is legalized by a provision permitting 
persons acting for themselves or for a trade 
union or employer to attend at a person's place 
of residence or business for the purpose of 
* peacefully persuading * him to work or abstain 
from working. To induce another person to 
break a contract of employment, or to interfere 
with another's trade, business, or employment, 
or with another's right to dispose of his capital 
or labour as he pleases, if done in furtherance of 
a trade dispute, is no longer a breach of the law; 
nor can a court of law entertain any action 
against a trade union or its members or officials 
for any tortious act committed by or on behalf 
of the union. Whatever the merits of the Act, 
much controversy has raged around it, and its 
provisions have frequently led to abuses. 

Trade-mark, a mark used upon or in 
connection with goods for the purpose of indi- 
cating that they are the goods of the proprietor 
of such trade-mark by virtue of manufacture, 
selection, certification, dealing with, or offering 


for sale The law applicable to trade-marks 
in the United Kingdom is contained in the 
Trade Marks Acts, 1905 to 1919* A register is 
kept at the Patent Office, the Registrar being 
the Comptroller-General of Patents, Designs, and 
Trade Marks. In order that a trade-mark may 
be registrable, at least one of the following par- 
ticulars is essential: (1) the name of a company, 
individual, or firm used in a special manner; (2) 
the signature of the applicant for registration; 
(3) an invented word; (4) a word not geogra- 
phical, not a surname, and not having reference 
to the character or quality of the goods; and 
(5) a distinctive mark or device. All applications 
for registration are advertised, and any person 
may oppose the registration. Registration is for 
a peri(^ of fourteen years, but is renewable from 
time to time for a further term of fourteen years. 
An infringement of an unregistered trade-mark 
not in use prior to 13th Aug., 1875, does not 
carry any liability for damages. See Merchandise 
Marks Act 

Trade Protection Societies. When the 
industrial revolution destroyed the old associa- 
tions of merchants and the trade guilds, com- 
mercial men soon realized the necessity of replac- 
ing these organizations by others capable of 
protecting their interests under the new condi- 
tions. In Great Britain commercial associations 
were formed during the last quarter of the eigh- 
teenth century in Birmingham, Exeter, Halifax, 
Leeds, Liverpool, and Manchester, without any 
assistance or interference from the State. Out 
of these has sprung the network of chambers of 
commerce, general associations, institutes repre- 
senting particular trades and trade protection 
societies, which is now spread over the industrial 
areas of the country. Organizations of the group 
last named represent retail as well as whole- 
sale traders, and supply information os to the 
credit of firms, collect debts, and seek in various 
ways to promote trading interests. There are 
over a hundred trade protection societies in the 
United Kingdom, of which one of the most 
powerful is the Manchester Guardian Society, 
with over 6000 members. The objects of this 
society, which may be taken as typical of the 
whole group, are: the making of private inquiries 
as to the respectability and credit of traders; 
the detection and exposure of swindlers; the 
collection of debts; the winding-up of insolvent 
estates; the issue of notices of bills of sale, 
judgments, bankruptcies, &c.; and generally the 
improvement of laws and regulations affecting 
trade. The society is said to answer about 40,000 
credit inquiries every year. 

Tradescantia, a genus of lily-like plants, 
nat. ord. Commelinacese. The species are 
natives of America and India, and many of 
them are cultivated as ornamental plants m 
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flower-gardens. They are well marked by 
three sepals, three petals, three-oelled capsule, 
and filaments clothed with jointed hairs. T. 
virginicaf a North American species, is known 
by the name of spiderwort. It has succulent 
stems, shining grass-like leaves, and blue or 
purple flowers, and it is common in the flower- 
borders of English gardens. 

Trade Unionism. The trade union is essen- 
tially a product of the modem industrial system; 
although associations of workpeople for mutual 
assistance and protection have existed since early 
times, the modem type of trade union does not 
date back farther than to the eighteenth century, 
i.e. to the beginnings of the industrial revolution. 
A trade union may be defined as any group of 
persons who sell their labour power to others for 
a wage or salary, and who combine in a per- 
manent oi^anization to protect their joint 
interests by a common policy. Throughout the 
nineteenth century the British wage-earners had 
to fight a hard battle to secure the right to com- 
bine, and to use the power thus gained to im- 
prove their position. The combination laws 
pressed heavily upon them, and even when the 
stringency of their provisions had been some- 
what relaxed, the judicial interpretation given 
to such phrases as ‘ peaceful picketing * continued 
to deprive the trade union in great measure of 
effective operation. Complete victory was finally 
attained by the Trades Disputes Act of 1906, 
which legalized picketing and similar methods of 
action, and, above all, protected union binds 
flrom being sued. 

Trade Union Organization, — By the end of the 
nineteenth century the trade union movement 
in England had become crystallized in a fairly 
definite form. The ‘ craft ’ or sectional union 
was the main type of organization, and unions 
existed in most branches of skilled workers. In 
recent years ‘ industrial unionism or the amal- 
gamation of most of the separate unions of each 
industrial group into one large union, represent- 
ing the whole of labour in that group, has come 
increasingly into prominence, and the trend of 
development appears to be in this direction. 
At the same time, the growth of trade unionism 
amongst unskilled workers, and the very artive 
part played by labour organizations in politics, 
are very characteristic of present tendencies. 
‘ Direct action *, or the attempt to carry through 
fundamental modifleations in the industrial and 
political structure of the country by the use of 
the strike on a great scale as an offensive weapon, 
appears to be repugnant to the mass of British 
workers, and to the policy of organized labour 
as a whole. 

Trade Union Method, — ^The essence of trade 
unionism is the use of combination to remedy 
that inferiority in bargaining power which is 
VOL. XL 


bound to arise if the worker deals as an isolated 
unit with the employer. Part of the strength of 
the trade unions arises feom their ability to 
colleii; considerable sums of money from their 
meml>ers for the provision of out-of-work and 
similar benefits which mitigate the effects of 
unemplo>Tnent; these funds provide the reserve 
which is indispensable if the union is to carry out 
its policy. The trade union seeks to arrive at a 
collective agreement with the employer or group 
of employers as to rates of wages, hours of 
labour, working conditions, &c. If no agree- 
ment can be come to, recourse may be had to 
conciliation, and frequently provision is made 
for the submission of disputes to arbitration. 
In the last resort the issue may have to be 
decided by a trial of strength between the two 
parties, i.e. by a strike or lock-out. The aim of 
collective bargaining is to secure a * common 
rule * in regard to wages, hours, &c., which will 
prevent the unscrupulous employer from drag- 
ging down the whole standard of an industry, 
and will secure to an average worker a living 
and, if possible, progressive wage under con- 
ditions that will protect him from being over- 
driven and worn out at an early age. Much of 
the opposition of the trade unions in some 
industries to piece-work, and many customary 
rules which undoubtedly affect and restrict out- 
put, are due to this last consideration, and to 
the fear, based on past experience, that piece 
wages are liable to be ‘ cut * if under their 
stimulus the amount of work turned out in a 
given time is largely increased. It is in the 
removal of these apprehensions, and in the future 
safeguarding of lal^ur from the evil effects of 
unemployment, that so much yet remains to 
be done in order that trade unions, besides 
exercising their normal functions of protecting 
the interests of the workers, may throw their 
great influence into the scales on the side of 
greater efficiency and productivity in industry 
as a whole. 

Influence of Trade Unions on Wages . — ^The 
direct influence of trade unions on wages is more 
apparent in the short than in the long run. 
When trade is improving and profits rising, 
trade unions can secure higher wages more 
quickly than they would have been brought 
about by the force of competition among em- 
ployers, while in times of falling prices, they 
can interpose a somewhat longer resistance to 
wage reductions, and can hinder the csompetitive 
cutting of wage rates. In view of the importance, 
though within rather narrow limits, of bargain- 
ing in the determination of wages, it is probable 
that trade unions are able to keep money wages 
a little higher than they would otherwise have 
been. But in the longer run, no trade union 
can compel employers to pay higher wages to 
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their workers than they are worth to them. 
After a certain point has been reached a reduc- 
tion in employment will be inevitable, though 
this is likely to occur to a less extent in so far 
as the employer can transfer the burden of high 
wages to the consumer of the goods produced. 
But as the whole body of wage-earners them- 
selves constitute the bulk of the consuming 
power, rises in wages forced by strong trade 
unions may turn out to be largely at the expense 
of other sections of labour. — Bibuooraphy: 
Sidney and Beatrice Webb, Industrial Democracy; 
G. D. H. Cole, The World of Labour; A. C. Pigou, 
Principles and Methods of Industrial Peace, 

Trade Winds. See Geography (section III: 
Climate and Weather); Monsoon, 

Trafalgar, a low and sandy headland on the 
south-west coast of Spain, at the western entrance 
to the Strait of Gibraltar. The famous naval 
battle in which Nelson defeated a larger French 
and Spanish fleet under the command of Ville- 
ncuve and Gravina was fought on 21st Oct., 
1805. The Franco-Spanish fleet lost 15 ships out 
of 88 in the actual battle; the British losses were 
nil, and in personnel amounted to only 440 killed. 

Trag'acanth, a variety of gum familiarly 
termed gum-dragon or gum-tragacanth. It is 
the produce of several species of the genus 
Astragftius, leguminous plants, natives of the 
mountainous regions of Western Asia. In com- 
merce tragacanth occurs in small twisted thread- 
like pieces, or in flattened cakes, in colour whitish 
or yellowish, devoid of taste or smell. It is 
demulcent, and is used in coughs and catarrhs, 
and to make lozenges and pills. It is employed 
also in calico-printing and the thickening of milk. 

Tragedy, a play or other literary work of a 
serious or sorrowful character, with a fatal or 
disastrous conclusion; often used as the antonym 
to comedy. The word is derived from the Greek 
rpaytfiSiix, a goat-song, so called cither because 
a goat was the prize in early days, or because 
the actors were clad in goat-skins. (See article 
Drama, and such articles as Mschylus, Sophocles, 
Euripides, Seneca, Marlowe, Shakespeare, Web- 
ster, Corneille, Racine, &c,) Greek tragedy arose 
from the dithyrambs or songs composed in honour 
of Dionysus. Its scope was extended in one 
direction or another by each of the three great 
tragedians whose work has been preserved. 
Aristotle's theory of tragedy is expounded with 
great clarity in his Poetics, According to him, 
''Tragedy is an imitation of an action that is 
serious, complete, and of a certain magnitude; 
in language embellished with each kind of 
artistic ornament, the several kinds being found 
in separate parts of the play; in the form of 
action, not of narrative; through pity and fear 
effecting the proper purgation of these emotions 
There are six elements in tragedy: three external, 


spectacular presentment, lyrical song, and dic- 
tion; and three internal, plot, character, and 
thought. Plot, the representation of the action. 
Is of primary importance. The plot must be a 
whole, and complete in itself. Pity Is aroused 
by unmerited misfortune, fear by the misfortune 
of a man like ourselves; therefore a tragic hero 
should be neither entirely virtuous nor an utter 
villain, but a man who is not eminently good and 
just, yet whose misfortune is brought about not 
by vice or depravity, but by some error or 
frailty. Aristotle put forward many suggestive 
speculations in his treatise; he did not intend 
to legislate for tragic poets for all time. Un- 
fortunately many critics after the revival of 
learning treated the Poetics as a Draconian code 
from which there was no appeal. The notorious 
' unities ’ fettered tragedy until Anally shattered 
by Coleridge, who pointed out that all rules are 
simply means to an end. If the ends are different, 
naturally the means are too. The Greek chorus 
could be brought to a place, but a place could 
not be brought to them without as palpable an 
equivoque as bringing Birnam Wood to Dunsi- 
nane; hence the need for unity of place is not 
felt when there is no chorus. If the law of actual 
perception is once violated — as it is in Greek 
tragedies — ^why is it more difficult to imagine 
three hours to be three years than to be a whole 
day and a half? Hence there is no need for 
unity of time. Coleridge went on to point out 
that Shakespeare only failed to conform with the 
accidental rules of the Greek drama. In spirit 
he is far nearer to Aristotle's rules than Corneille 
or Racine, though in letter he is far from any 
rules. 

Elizabethan tragedy, properly so called, arose 
out of chronicle-history plays. Unity was 
secured in them by means of a central figure, 
and emphasis was laid on character. There was 
tragic situation but no tragedy before Marlowe. 
Anything mournful, cruel, or bloody is tragic, 
but not tragedy. Tragedy is a sequence of 
incidents or episodes, so presented as to em- 
phasize with seriousness their causal relationship. 
Chance is predominant in comedy; in tragedy it 
plays a very minor part. Melodrama is inade- 
quately motivated emotion, which stops at 
nothing to gain its effect. As far as materia] 
goes, the great tragedies of Shakespeare might 
be classed with chronicle-plays. It is the treat- 
ment which distinguishes them. To the Eliza- 
bethans the tragedies seemed merely more 
masterly specimens of dramatic story-telling than 
the plays which had gone before; more masterly 
because they told in absorbing fashion stories 
involving the most intense and subtle emotions. 
Shakespeare had no theory of tragedy, so we 
cannot find one in him. Macbeth in a sense Is 
Greek, i.e. it can be regarded as a fulfilling. 
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struggle though the victim may, of a blind fate; 


Hamiet is a struggle between a man's tempera- 
ment and his environment. In Othello there 
would have been no tragedy without lago; in 
King Lear none without Goneril and Regan; 
so both of these tragedies are struggles of 
temperaments. Shakespeare discovered all the 
sources of tragedy, instead of assuming that it 
came from one source. Each new play with him 
was a fresh problem to be separately solved, 
though, of course, every conquest made his 
judgment surer. He invented no formula. — Bib- 
uogkaphy: a. H. Thorndike, Tragedy; W. L. 
Courtney, The Idea of Tragedy; S. H. Butcher, 
ArietoUe's Theory of Poetry and Fine Art; S. T. 
Coleridge, Notee and Lectures on Shakespeare; 
A. C. Bradley, Shakespearean Tragedy; G. P. 
Baker, The Development of Shakespeare as a 
Dramatist, 

Trag'opan, a name of certain beautiful birds 
of the genus Ceriomis, and of the family Phasi- 
anids, closely allied to the common fowl. C, 
satpruSf the homed pheasant, is a native of the 
Central and Elastem Him&laya. The plumage 
is spotted, and two fleshy protuberances hang 
from behind the eyes. When the bird is excited, 
it can erect these protuberances until they look 
like a pair of horns. C. melanocephalus is found 
in the Western Himalaya, C. temminckii and 
C. caboti in China, and C. blythi in North-East 
Assam. 

Train -bands, a force partaking of the nature 
of both militia and volunteers, instituted by 
James I and dissolved by Charles II. The term 
was afterwards applied to the London Militia, 
from which the 8rd regiment of the line originated, 
and in which Cowper's John Gilpin was a captain. 

Train Ferry. The transit of goods from their 
place of manufacture to the docks by rail, fol- 
lowed by unloading and shipment by sea to the 
country of usage, where the same processes arc 
reversed, is the source of considerable waste. 
The time taken in unloading the wagons, and 
restowage in the ships' holds may lie eliminated 
by the use of train ferries. In the period of 
the European War, munitions were sent from 
Britain to France on this system. It consists 
simply in the use of ferry boats on the decks of 
which there are lengths of railway lines whereon 
the wagons are retained during the voyage. 
The locomotives deliver the wagons on to the 
ferries, and effective chain moorings prevent 
their moving during the voyage across the 
Channel. At the other end of the journey a 
locomotive draws off the wagons and takes them 
to their destination. With the train-ferry system 
in use there is but one loading and one unloading 
as compared with three loadings and three 
unloadings in the ordinary system of transferring 
goods from an inland town in England to onC in 


France, Holland, or Belgium. There are some 
points in the design of the shore equipment 
which must not be overlooked. The fixed-level 
railway must be put into communication with 
the rails on the ship, whose height position is 
determined by the state of the tide and the 
load on the vessel. It is obvious that the outer 
part of the jetties must be made in the form of 
movable bridges and provided with some type 
of lifting equipment. Powerftil train ferries are 
used by the Danish railways and on Lake 
Baikal. Trains of the Trans-Siberian Railway 
are conveyed by ice-breakers from Listvinichnoe 
to Mysovsk. 

Trajan, in fiill, Marcus Ulpius Trajanus, 
Roman emperor, born in Spain a.d. 58, died in 
117. The son of Trajanus, a distinguished Roman 
commander under Vespasian, he served against 
the Parthians and on the Rhine, where he acquired 
so high a character that Nerva adopted him and 
created him Cesar in 07. Nerva died in 08, and 
Trajan, who was then in Germany, peaceably 
succeeded to the throne. He made peace with 
the German tribes, and proceeded to introduce 
enlightened measures of reform into the public 
service. One of his greatest military achieve- 
ments was his defeat of the Dacians, and the 
reduction of Dacia to a Roman province (see 
Roumania), It is supposed that it was in com- 
memoration of this war that he erected at Rome 
the column which still remains under his name. 
In 108 he wrote the famous letter to Pliny (q.v.). 
Governor of Pontus and Bithynia, directing him 
not to search for Christians, but to punish them 
if brought before him; and on no account to 
listen to anonymous charges. For some years 
Trajan occupied himself with the work of ad- 
ministration, but in 114 he set out on an expedi- 
tion against the Parthians whicth resulted in the 
reduction of Armenia to a Roman province. 
He died at Sclinus, in Cilicia, after having 
nominated Hadrian os his successor. He is said 
to have been sensual in his private life, but his 
good qualities as a ruler were such that even 250 
years after his death senators greeted a new 
emperor with the wish that he might be more 
fortunate than Augustus and better than Trajan. 

Trajan's Wall, an ancient Roman fortified 
line of Bessarabia, Roumania, built between 
A.D. 105 and 155, extending from the Pruth east- 
wards to Lake Sasik or Kunduk. Another triple 
fosse extends from the Danube to Constant the 
greatest of which is ascribed to Trajan. 

Tralee'y a seaport-town of Kerry, Ireland, the 
county town, on the Lee; connected by canal with 
Tralee Bay. It has an active shipping trade in 
farm produce. Pop. 10,800. 

Tranunel, an instrument for drawing ellipses, 
used by joiners and other artificers. One part 
consists of a cross with two grooves at right 
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angles; the other is a beam-compass carrying Almost every type of propulsion scheme has 
two pins which slide in those grooves, and also been applied to the operation of tramways: 
the describing pencil. The semi-axes of the steam traction engines, gas and petrol engines, 
ellipse described are the distances of the tracing- and electric motors. Except in a few isolated 
point from the pins. cases the electric system has prevailed, and the 

Tramways. The introduction of tramway common arrangement is to convey the power 
traction marked a great development in con- through an overhead conductor and use the 
venient and comfortable travelling facUities tram rails as the return, but there are also some 
within the large urban and suburban areas of installations in which the cable is housed in a 
our own and other countries. It is claimed for conduit below the surface of the road. The 
Birkenhead that the tramway system started equipment in use has become practically stan- 
there in 1860 was the first system in operation dardized the world over. The electricity supply 
in Great Britain. Since that date many changes is usually at 500 volts, but pressures as high as 
have been introduced into the systems of working, 750 have been put into service. Wheeled trolleys 
and much progress has been made. While or bow collectors convey the electricity from 
tramway traction has at present, and had to a the overhead wire to the controller, through 
greater extent in the past when there was no which it can be passed to the power units, 
satisfactory alternative, many advantages, the Drum controllers are the common type, and they 
troubles caused through traction on fixed rails are wired to permit of the connection of the 
in large cities must not be lost sight of. In most motors in series or in parallel, with resistances 
of our toMms the tramways are owned by the at first, but later cut out in sections. Two motors 
municipalities, and in too many cases have been of 80 to 40 h.p. having series winding, with four 
developed and run without any consideration of poles and sometimes interpoles, constitute the 
traffic congestion, the rights of other users of usual equipment. Effective braking is essential, 
the roads, aad the costs of remaking the roods and is commonly worked by air or by the con- 
near those where the tramways operate, because version of the electric motors into generators 
of the deflection of heavy traffic from the main to energize magnetic rail brakes, but hand brakes 
arteries to streets that were never constructed are fitted as spares. 

to deal with such loads. In almost every large The trolley lines are divided up into sections 
provincial city in Britain to-day there is a separated by insulators and fed from cables 
traffic congestion problem, due in some cases connected with the central or sub-station through 
almost entirely to the use of tramways, and in section switches in pillars beside the line. The 
eveiy other, largely contributed to by the same wire is supported on spare wires, side brackets, or 
agency. The introduction of double tracks in centre poles. Guard wires are run above the 
comparatively narrow roads should be avoided, trolley wires to afford protection from contact 
and in fact only used when the road is wide with falling wires or trees. As limits have been 
enough to permit the passage of two lines of placed by the Board of Trade on the maximum 
ordinary traffic in the space between the tramway drop in pressure in tramway rails, it is common 
zone and the kerbstone. Double-track crossings to provide copper bands at the rail junctions, 
at busy centres in the heart of a city should be the rails being frequently welded together at 
avoided. With these limitations the advantages these points. As earth leaks may cause corrosion 
of tramway traction may be obtained without of pipes in the ground, their magnitude is limited 
the expensive congestions that are quite com- by regulation. The corrosion is caused by the 
mon. It is doubtfiil, however, whether the use current entering and later leaving the buried 
of motor-buses would not afford a better solution pipes in its travel back to the supply station, 
ofthe problem oftransporting the people between The conduit system costs much more for its 
their homes and their business places. In some installation than the overhead system, the 
cases the advantage would undoubtedly rest disparity varying according to the locality and 
with the motor-bus, but there are others where the conditions, but cases have been noted where 
the position is not quite so clear. the conduit scheme cost 80 per cent more than 

The proposals for a tramway scheme must the common overhead equipment. The slot of 
be submitted in a Bill to Parliament. Powers the conduit usually occupies the mid position 
are only granted after the system proposed and between the rails, but there are examples on the 
the manner of its application have been sub- Continent where the slot is at the side and serves 
mitted to discussion and the possible opposition as the groove in the ordinary tram rail. The 
of the interests affected. By-laws regarding conductors are mounted on insulators in the 
equipment have been framed, and all the con- conduit, and the connection is made to them by 
struction is i^bject to the inspection of the cast-iron shoes pressed to the conductors by 
Board of Trade before the system is approved semi - elliptical springs. A combined use of 
for working. conduit and trolley- wi/e systems has been 
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made in some few cases, but not always with 
success. 

Trance, a condition resembling sleep, in 
which consciousness and many of the vital 
functions are suspended, and during which the 
action of the heart is diminished and the breath- 
ing reduced. The subjects of trance are usually 
hysterical, and in some cases the condition is 
induced by exhausting disease or emotional 
disturbance. During a trance the face is pale, 
the limbs relaxed, the mental functions are in 
abeyance, and no effort at rousing will produce 
a return to consciousness. This state may last 
from a period of several hours to many weeks or 
months. When the trance lasts for a lengthy 
period, food is taken in a mechanical way at 
intervals by the sleeper. Most cases recover. 
The term is also applied to a sort of ecstatic 
state into which some persons arc said to fall, 
and in which, while unconscious of what is 
passing aromid them, they have remarkable 
dreams or visions. 

Trani (ancient Turenum), a coast town of 
Apulia, South Italy, in the province of Bari, on 
the Adriatic; served by the Ancona-Brindisi 
Railway. An important seaport -town in the 
period of the Crusades, its harbour is now 
entirely silted up. Pop. 82,060. 

Tranquebar', a seaport in the district of 
Tunjore, Madras Presidency, India. It was made 
a Danish settlement in 1616, and sold to the 
British in 1 845. The town was the first settlement 
of Protestant missionaries in India. Pop. 18,000. 

Transballcalla, a province of the Far East- 
ern Republic; served by the Trans-Siberian 
RaUway; area, 288,808 sq. mUes. It has an 
elevated, well-watered surface, and climate dry 
and extreme both in summer and winter. Agri- 
culture and trade limited; gold found to some 
extent. Pop. about 046,000. 

Transcaapla, a Russian Asiatic province 
extending along the eastern shore of the Caspian 
Sea; traversed in the south by the Transcaspian 
Railway from Krasnovodsk. It is largely a 
desert region, but in the south, wheat and other 
cereals, and live-stock are raised, and lignite, 
salt, &c., are worked. Area, 280,000 sq. miles; 
pop. 500,000. 

Transcaucasia, a former Russian lieutenancy 
south of the Caucasus (and therefore in Asia 
Minor), which comprised the governments of 
Black Sea, Kutais, Tiflis, Baku, Erivan; the 
provinces of Elisavetopol, Batoum, Kars; and the 
districts of Zakatali and Sukhum; total area, 
95,400 sq. miles. It is now divided among the 
Republics of Armenia, Azerbaijan, and Georgia. 
The chief rivers of the region are the Rion and 
Kura; the mountains are treated under Caucasus. 
Ethnologically considered, the chief people are 
the Russians, Georgians, Armenians, and Tatars, 


but the general population forms an extra- 
ordinary oUa-podrida of nationalities. The 
population (pre-Revolutionary) was 7,500,000. 
Towns of importance include: Tiflis, Baku, 
Novorossiysk, Elisavetopol, Erivan, Kutais, and 
Batoum. See articles on PoH and governments, 
rivers, towns, Ac, 

All the Trantcaucatia Republics were federated on loth 
Dec., 1922, and this union rormed a prelude to the seneral 
federation of Soviet Republics, which was accompliuied on 
3oth Dec.. 1932, the new organisation beina styled ' Federa- 
tion of Soviet Socialist Republics’, or F.S.S.R. for short. 
Moscow was the capital of the federation, and White Russia, 
Transcaucasia, Ukraine, and Soviet Russia the component 
states. The Congress was the chief legislative body, but 
generally chief power lay in the hands of the Federative Cen- 
tral Executive Committee of 371 members, of which Russia 
had 170, Ukraine 68, Transcaucasia 26, and White Russia 7. 

Transcendent and Transcendental, philo- 
sophical terms employed by the Scholastics and 
applied to notions wider than the Aristotelian 
categories, as being, goodness, or unity. Kant 
applied the term tranacendtntal to all those prin- 
ciples of knowledge which are original and 
primary, and whieh are determined a priori, 
such as space, time, and causality. Although not 
products of experience, they arc manifested in 
experience, but go beyond empiricism, i.e. tran- 
scend it. By transcendent Kant understood all 
that lies beyond the limits of experience, and is 
thus inaccessible to it. 

Transcendentalism, the term applied to the 
philosophy of Kant and to any other systems 
which, without exactly considering experience 
as untrustworthy, dwell in the regions beyond 
experience, and maintain that there is a know- 
ledge of transcendental elements, or a priori 
conditions of experience. The term transcen- 
dentalism is also applied to the New England 
movement originated by Ripley, Emerson, and 
others, whose ideas transcended reason^ and 
who laid stress on the intuitive and the mystic. 
They were influenced by German idealism and 
French sociological doctrines, and were opposed 
to conventionalism and formalism. Bkxinomi- 
cally, they were inclined to socialism, and made 
an experiment in the famous Brook Farm (q.v.). 
— Cf. H. C. Goddard, Studies in New England 
Transcendentalism. 

Transept (Lat. Irons, across; septum^ en- 
closure), in architecture, the transverse portion 
of a church which is built in the form of a cross; 
that part between the nave and choir which 
projects externally on each side, and forms the 
short arm of the cross in the general plan. See 
Cathedral. 

Transformer, any type of electric plant 
by which the pressure may be changed. The 
common usage is to apply the term to those 
stationary units installed to change the pressure 
of alternating - current supply, but it might 
reasonably be extended to cover the transforma- 
tions effected by rotary converters in prrducing 
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direct currents from alternating currents or to 
rectifiers by means of which unidirectional 
currents may be obtained from the same source. 

A simple single-phase transformer has two 
distinct coils» known aa the primary and the 
secondary, wound upon an iron core built up of 
wire or thin sheets in order that eddy currents 
within it may be kept down to a minimum. The 
factor which fixes liie magnitude of the change 
of pressure is the ratio of the number of turns 
on the two coils. Similar alternating currents to 
those in the primary winding are induced in the 
secondary circuit, at a different pressure. If 
the circuit supplies pol3i)hase currents, similar 
ones may be produced at lower or higher pressure 
by transformation, the separate phases being 
dealt with in coils each on its own core. 

The possibility of effecting pressure trans- 
formation of alternating currents by stationary 
plant is of great economic advantage, and it is 
for that reason that electricity is generated at 
high pressure for transmission, with resulting 
small losses, and transformed to low pressures 
for delivery to consumers. The common arrange- 
ment is to produce three-phase currents at high 
potential — 6500 volts is a common value — and 
to send that supply out to sub-stations scattered 
over the district. When the consumer receives 
an alternating-current supply, the pressure may 
be fixed to suit the conditions of the work to be 
done, but generally three-phase supply at 440 
volts is the standard. If direct current is neces- 
sary, it can only be obtained by the use of rotating 
plant of the rotaiy converter or motor generator 
t}rpe. In the plant first mentioned both the 
aitemating-current input and the direct-current 
output are dealt with by the same rotor, but 
separate machines directly coupled comprise the 
second system. 

Most high-pressure transformers arc immersed 
in oil in a tank usually built up of steel plate 
welded into the form desired. The heat from the 
coils is taken up by the oil and radiated from 
the ribbed surface of the tank. Water cooling 
for the oil may be used to assist the process. 
The oil used for the purpose must be free from 
even traces of water, otherwise the insulation 
resistance of the coils will be greatly reduced. 
In addition to their use for changing the pressure 
of a supply system, transfonners are used for 
many other purposes. For starting alternating- 
current motors, a single-coil device known as an 
auto-transformer is sometimes used. They are 
connected across jthe full pressure of the supply, 
and tappings may be taken firom various points 
on the coil to obtain different pressures. Another 
use is for the instruments in alternating-current 
power supply stations. Step-down traj^ormers 
giving low pressures are In common use for that 
purpose. 


Rotary converters have some advantages over 
the complex separate machines known as motor 
generators, in cost, compactness, efficiency, and 
commutation. An induction motor is commonly 
installed on the rotary converter shaft to bring 
it up to speed. Starting from the alternating- 
current supply or from the direct-current side 
of the system is possible with a motor generator. 

Rectifieation of an alternating eurrent is 
possible by the use of a commutator driven at 
the speed of synchronism. Another method is 
to use an alternating-current electromagnet to 
oscillate an armature which is suitably pivoted 
and gives reversal of the connections with the 
reversal of the current. When an aluminium 
electrode is placed in a concentrated solution of 
neutral ammonium phosphate, carbonate, or 
oxalate, current will fiow through it to any other 
electrode in one direction only. The action de^ 
pends upon the effect of a film of aluminium 
hydroxide. Ionized mercury vapour has the 
property of conducting electricity in one direction 
only, and is used for rectifiers of small power. 
See section on Thermionic Voice in article 
Wireleae Telegraphy^ Induction Coil, 

Transfusion, the transmission of blood from 
the veins of one living animal to those of another, 
or from those of a man or one of the lower animals 
into a man, with the view of restoring the vigour 
of exhaust^ subjects. This operation is a very 
old one, but seems to have generally ended in 
failure until about 1824. Recent researches have 
shown that the blood of human beings differs 
in different individuals, there being several 
groups of both blood corpuscles and sera. These 
groups are not all compatible with each other. 
Hence a suitable donor must be identified before 
proceeding to transfusion. Infusion of suitable 
bland solutions is also commonly practised. 
Remarkable results were achieved by both 
methods during the European War. 

Transit, in astronomy, (a) the passage of a 
heavenly body across the meridian of any place, 
a phenomenon which is usually noted by a 
transit instrument. The determination of the 
exact times of the transits of the heavenly bodies 
across the meridian of the place of observation 
enables the astronomer to ascertain the differ- 
ences of right ascensions, and the relative situa- 
tions of the fixed stars, and the motions of the 
sun and planets parallel to the celestial equator. 
(b) The passage of one heavenly body between 
a larger heavenly body and the observer's posi- 
tion, BO that it appears to traverse the disc of 
the latter body. The term is chiefiy used of 
transits of Mercury and Venus across the sun's 
disc, or of Jupiter’s satellites across that of their 
prinuuy. Transits of Venus are of rare occurrence, 
four taking place in 248 years, at intervals of 8, 
122, 8, and 105 years. On account of the position 
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of the nodes of the orbit, they can occur only on 
or near the dates 5th June and 7th December. 
A pair of December transits occurred in 1681 
and 1689, and another in 1874 and 1882. The 
last June transits were in 1761 and 1769; the 
next will be in 2004 and 2012. The longest dura* 
tion of a transit of Venus is about eight hours. 

The path across the sun as seen from different 
terrestrial view-points is different, and a method 
based on the comparison of such observations 
was fonnerly the most accurate means of measur- 
ing the sun*s distance, and was that by which 
a tolerably correct determination was first 
obtained. The results in 1874 and 1882 did not 
come up to expectation, and it became evident 
that this method is much inferior to others 
which are now available. The drawback lies in 
the difilculty of noting the exact instants of the 
planet's ingress and egress upon the sun, on 
account of an encircling luminous ring due to 
its atmosphere, and also on account of the optical 
phenomenon of the ‘ black drop *, a ligament 
which seems to connect the planet with the 
sun's limb for a moment at each intenial con- 
tact. Venus when in transit can be observed by 
the eye, through darkened glass; transits of 
Mercury, which occur much more frequently, can 
be seen only with telescopic aid. 

Transit Circle, or Meridian Circle, an 
important astronomical instrument adapted for 
observing the exact time of the passage of 
heavenly bodies across the meridian, and the 
altitude at which they cross it. A horizontal 
axis is supported upon pivots carried by two 
fixed piers which have deep foundations and are 
out of connection with the surrounding floor. 
The horizontal axis is in an east and west direc- 
tion, and as the telescope tube is at right angles 
to it, the telescope turns in the plane of the 
meridian. A frame carrying * wires ’ of spider 
thread is placed in the focal plane, and the 
observer notes the time at which the image of 
the star or other object is seen to cross each wire. 
The average of these tunes, properly reduced, 
gives the time on the clock at which the object 
crossed the meridian. There is attached to the 
hcMrizontal axis a large and accurately graduated 
circle, which turns with it. By means of this 
circle, the graduations of which are viewed 
through fixed reading microscopes, the exact 
position in which the telescope is pointing, and 
thence the meridian altitude of the body observed, 
can be determined. If the instrument is designed 
only for observing times of transits, and not 
altitude, it is called a transit mstrument (q.v.). 

Transit Instrument. This is an instrument 
of the same principle of construction as the 
transit circle (q.v.), except that it is not pro- 
vided with the large graduated circle and reading 
microscopes for obtaining the exact altitude of 


an object observed. Its use is therefore confined 
to observing the instant of an object's transit 
across the meridian, but with that exception the 
account of the transit circle may be taken as 
applying to the transit instrument, and the 
following remarks are supplementary and relate 
to both instruments. Theoretically, the optical 
axis of the telescope should revolve exactly in 
the plane of the meridian, passing through the 
nadir, the north point of the horizon, the pole 
of the heavens, the zenith, and the south point 
of the horizon. However nicely the adjustments 
are made, this can never be exactly attained, 
and therefore in practice the errors are first 
reduced to very small amounts, and then are 
accurately determined, and allowances made for 
their effects on the results of observations. 
There arc three kinds of error: (1) error of 
inclination, or level, one of the pivots for sup- 
porting the telescope axis being higher than the 
other; (2) error of azimuth, one of the pivots 
being slightly farther south than the other; (8) 
error of collimation, the optical axis of the tele- 
scope not being precisely at right angles to the 
axis of revolution. These errors of the instrument 
must be frequently ascertained; where great 
accuracy is necessary, they must be ascertained 
afresh on every occasion of an observation. The 
several errors are found by various methods: 
by the use of collimators (q.v.), by a striding 
level, by observing the coincidence or amount 
of separation of the wires and their images as 
reflected through the telescope from a trough of 
mercury below the instrument, and by observa- 
tions of the Pole Star. The telescope can be 
reversed in its bearings so that the (formerly) 
west end of the axis rests upon the eastern pivot. 
This is useful in the process of determining 
the errors. Also if two stars are observed for 
time, the instrument being so reversed between 
the observations, inaccuracy due to imperfect 
allowance for the instrumental errors can to a 
large extent be eliminated in the mean result. 

The following expresses in brief the result of 
an observation for time actually taken at an 
observatory on 28rd Aug., 1022. The star 
observed was a Herculis. 

Hr. Min. Sec. 

Observed time ' of transit by sidereal 

clock 17 9 5646 

Correction ' for collimation error . . +0 t i 

„ inclination „ .. -j-o*20 

„ azimuth „ .. +0*05 

Corrected time of transit by sidereal 

clock 17 9 56*8a 

Star's debt ascension ..17 >> 7*^5 

Error of dock . . i 10*83 slow. 

* Recorded by chronograph (q.v.), die transit being observed 
over thirteen wires. 

*These corrections are computed for the particular star, as 
they vary with the dedinetkm. 
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As a rule the sidereal clock is readjusted only 
at veiy long intervals, but careful attention is 
always paid to its error and rate. By an inter- 
oomparison of the sidereal and mean time clocks, 
the mean time clock error is then found, and 
any necessary adjustment can be made. In 
this instance the error of the mean time clock 
was found to be 0*11 of a second different from 
what it had been estimated to be immediately 
prior to the observation, judging from the error 
of the standard sidereal clock as determined by 
stellar observation a few days previously and its 
assumed rate in the interim. 

Transjordania or Kerak, an independent 
emirate of Arabia, extending eastwards from 
the Jordan into the Syrian desert, and lying 
between the River Yarniuk (a large perennial 
affluent of the Jordan) on the north and the 
Uejaz in the south (see coloured map under 
Palestine), Transjordania is a high dissected 
plateau which is divided into: (1) the Jebal 
Ajlun, lying between the Yarmuk and the Wadi 
Hesban; (2) the mountains of Moab, between 
the Hesban and the Wadi al-Hasa; and (3) the 
southern plateau. The Jordan, the Ghor, and 
the Dead Sea are dealt with under Jordan^ 
Pakstinet &c. Traversing the country from 
north-west to south-east is the great depression, 
the Wadi Sirhan, which forms a convenient 
highway from Hauran to Jauf. The Syrian 
section of the Hejaz Railway (to Medina) runs 
through the country from north to south. 
Amman (pop. 2500) is the capital, but Els-Salt, 
a great agricultural and wine-growing centre, 
noted for its sultanas, and said to stand in a 
phosphate- and petroleum-yielding district, is 
the most populous town (8-0000). Others are: 
Al-Kcrak (2500), which withstood a five years* 
siege during the Crusades, and was Anally taken 
by Saladin in 1188; Ma*an (8000), a centre on 
the old pilgrimage route to Mecca, but now on 
the Hejaz Railway; Hesban; and Madeba (7000). 
Although nominally under the British mandate 
for Palestine, Transjordanian independence is a 
real thing, and the government is more or less 
secure. 

Transjordania has a great Biblical interest. 
Amman is Rabbah {Rabbath-hene-Amnwn) of the 
Old Testament. It was the chief Ammonite city, 
and the only one mentioned in the Bible. Under 
the Ptolemies it was called Philadelphia, in 
honour of Ptolemy II (Philadelphus). ^-Salt is 
said to represent Ramoih Gikad\ Kerak repre- 
sents Kir (or Ar) of Moab; Madeba is the 
scriptural Medeba; and Hesban represents the 
Moabitic city of Heahbon. 

Transkel, an eastern district of Cape Pro- 
vince, Union of South Africa, forming part of 
Kaffraria. 

Tranamigratlon of Souls, the doctrine 
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' which teaches that after the death of the body 
I the soul passes through the bodies of the lower 
animals or other human bodies, or even through 
, plants and inanimate objects. The belief in the 
L transmigration of souls, which results from the 
i doctrine of totemism and firom the belief that 
after death man rejoined his totem, is not only 
i common in primitive animistic religions, but 
' forms also a part of certain advanced religious 
systems, where it is connected with the ideas of 
immortality and of retribution. In the teaching 
I of the Brahmanic Hindus the doctrine has its 
foundation in the belief of the connection of all 
living beings, and of the gradual purification of 
the spiritual part of man and its return to the 
common source and origin of all things — Gkxl. 
It is the means by which Karma, or the law of 
moral retribution through a series of rebirths, 

' takes place. The doctrine formed part of the 
secret teaching of the Egyptian priests, and it 
was from Egypt that it passed into Greece. 
Pythagoras, who is supposed to have remem- 
bered his experiences in his previous states, 
was the first to teaeh the doetrine in his system, 
although Thales and Phcrecydes are both said 
to have preceded him in teaching it. Plato, in 
his Pheedo and in the Republic, supports the 
doctrine, and it forms part of the philosophical 
system of Neo-Platonism. The belief in metem- 
psychosis is also found in the Talmud, where it 
is connected with the idea of penance and 
retribution, and has been held by various 
heretical Christian sects, such as the Valen- 
tinians and the Manicheeans. It was professed 
by the Arabs before Mahomet, but was not 
admitted by him into the Koran, The doctrine 
appears in the Jewish Cabbala, and in modem 
times it has been to a certain extent advocated 
by Lessing and has been taken up by theosophy 
(q.v,), — Bibliography: F. B. Jevons, Jnfro- 
duciion to the History of Religion; A. Bertholet, 
TransmigraRon of Souls, 

Transport, or the business of carrying a 
, person or thing from one place to another, is 
as old as the human race. Animals were early 
employed as beasts of burden and to draw 
wheeled vehicles. Probably the invention of the 
boat followed. After these early beginnings, the 
means of transport by land remained more or 
less the same for a long time, but transport by 
water was improved by the introduction of sails. 
At last, in 1825, George Stephenson applied 
the steam-engine to land transport on the 
Stockton-Darlington line. As early as 1812 the 
steam-engine was applied on the Clyde to 
marine transport. The developments in steam 
practice were continuous and fairly rapid until 
about 1880, when the possibilities of electric 
traction began to receive serious attention. 
The earliest electric railway was the City and 
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South London Railway, which was opened about 
the year 1800. Since that year invention has 
followed invention* The electric railway has 
been perfected and the internal-combustion en- 
gine has been developed. The latter invention 
gave us the motor-car, the aeroplane, and the 
airship; while the electrical storage batteiy and 
the electric motor have solved the problem of 
transport beneath the surface of the sea. The 
following is a summary of the present position 
of the more important means of transport. 

1. Transport by Rail , — The most powerful 
British passenger locomotives can haul trains 
of 500 to 600 tons at speeds of 50 to 00 miles 
per hour. The best passenger services in this 
country run long joumc3rs at an average speed 
of nearly 50 miles i)er hour. For example, the 
midday West Coast Express from Glasgow to 
London leaves Glasgow at 1.80 p.m., and reaches 
Euston at 10 p.m., the journey being 401 miles. 
The average speed is thus 47'2 miles per hour. 
The train usually consists of ten coaches weighing 
about 840 tons in all. Before the European War, 
this run was made in 8 hours at an average speed 
of 50 miles per hour. On the Continent, and in 
the United States, passenger locomotives are 
found that greatly exceed in power anything 
known or required in this country. For instance, 
the 4 — 6 — 2 tender type of engine for passenger 
service is common abroad, but it is only found 
in two instances in Great Britain, and in these, 
not in its most highly developed form. Train 
loads arc conunonly heavier in Europe and much 
heavier in America, and the average gradient 
on the tracks much more severe. Fuel is also, 
as a rule, poorer. Larger engines are therefore 
essential and their use is possible on foreign 
railways, because these railways have the 
advanta^ of larger loading gauges, both lateral 
and vertical. The heaviest British passenger 
locomotives used to-day are as large as the 
existing loading gauges permit, so that any 
further increase in size of the locomotive — except 
in length — would involve track alterations of a 
costly nature. As a typical example of Con- 
tinental practice, the four-cylinder compound 
superheater 4 — 6 — 2 engines of the Paris-Lyon- 
M^iterrande Railway may be cited. One of 
these locomotives, on test, hauled a passenger 
train of 646 metric tons (exclusive of engine and 
tender) — equivalent to 685 British tons — over a 
difficult line at an average speed exceeding 50 
miles per hour, developing an indicated horse- 
power of 2425 as a maximum. The locomotive 
was not * forced * on this test, and it is probable 
that many Continental locomotives are capable 
of a similar performance. In the United States, 
much larger and more powerful passenger loco- 
motives are in common use. They are less costly 
to construct than European models, but are 
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usually less efficient. As examples of typical 
United States express passenger services, the 
Twentieth Century and the Broadway Limited may 
be mentioned. These trains run between Chicago 
and New York. The former is run by the New 
York Central Railway, the distance being about 
980 miles; the latter by the Pennsylvania Rail- 
road, about 946 miles. The train-weights often 
reach as much as 1200 tons (with two engines)— 
nearly double the maximum weights run on 
British lines. Before the European War, the 
trains made the run in 18 hours, but one winter 
there were several accidents, and by common 
agreement the running time was changed to 20 
hours. The average speed thus reaches 49 miles 
t)er hour on the 20-hour schedule, and 54^ miles 
on the 18-hour schedule. Allowing for stops, 
these figures mean that the actual running 
speeds would probably touch 70 miles j>cr hour 
at times. Rcmcmliering that the trains may 
weigh some 1200 tons, this performance is 
remarkable, even though two lo< omotives are 
used. 

In goods transport^ the largest British goods 
steam locomotives regularly haul trains of 1200- 
1500 tons at a schedule speed of 25 miles ihjf 
hour. The Great Northern Railway (L. & N.-E.) 
runs a regular service of goods trains, weighing 
about 1800 tons, between Peterborough and 
London, at a speed of 20-25 miles ])er hour. 
This is the order of things on the Continent us 
well. In America, where larger locomotives are 
possible l)eeause of the larger loading gauge, 
goods trains about 5000 tons are handled regu- 
larly, but speeds are very low— 12 miles per hour 
for the heavier trains, and even less for the 
heaviest ones. American and British policy 
in freight-haulage is exaci^ly opposed, the one 
country preferring very heavy trains at low 
speeds; the other, relatively light trains at high 
speeds. On the North-Eastern Railway (L. &, 
N.-E.), mineral goods trains of 1500 tons are 
now l^ing handled at speeds of 25 miles per hour 
by electric locomotives. 

2. Transport by Road . — Heavy road transport 
is now carried on by motor-cars and motor- 
lorries. The touring motor-car has been built 
in sizes up to about 70 b.h.p., and can attain 
very high speeds. Speeds as high as 140 miles 
per hour have been obtained at Brooklands in 
competitive motor-car races. The motor-lorry 
is p^rol- or steam-driven. The usual petrol 
lorry carries about 8 tons; the steam-driven one 
about 6 tons. The cost of a 8-ton petrol motor- 
lorry is (1928) about £700, and the cost of run- 
ning, including the cost of repairs and upkeep, 
ranges from about 12 pence per mile for a * 250 
mile week ’ to 10 pence for a * 850 mile week *. 

8. Transport by Sea , — Sea-transport reaches 
its highest point of development in the North 
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Atlantic trade. In luxury of accommodation, 
comfort of travel, amusements, business facilities, 
and in speed the famous liners in the North 
Atlantic trade leave little to be desired. These 
liners occupy much the same position, to-day, 
as the famous tea-clippers, such as the Cutty 
Sark, did half a century ago. In the article 
Shipping, details are given of speed, type of 
power, and tonnage, for the world's twelve 
largest ships. The annexed table contains 
further particulars of some of these. 


Steamer. 

Length. 

1 

Draught. 

Horse 

Power. 

Carrying 

Pass. 

II 

Majestic 
ex Bismarck 

Feet. 

954*5 

Feet. 

too 

Ft. In. 
38 111 

66,000 

QOO I St 

725 2nd 
2438 3rd 

Tons. 

954 

Aquitanu 

903 

96*5 

36 2 

56,000 

757 tst 1 2393 
635 2nd 

1300 3rd 

Olympic 

882-7 

92-5 

84 7 

55,000 

C47 tat 
496 2nd 
1254 3rd 

2091 

Mauretania 

787 

875 

1 

36 24 

68,000 

589 lat ' 1092 
399 2nd 

767 3rd| 

Homeric 

776*75 

83*5 j 

35 34 

28,000 

443 i*t 
510 2nd 
17583rd 

7597 


4. Transport by Air . — The claims of the aero- 
plane and the airship as agencies of commercial 
transport were vindicated in 1010, when the 
Atlantic was crossed successfully by both types 
of aircraft. Regular Continental air services have 
run since 1010. The first actual crossing of the 
Atlantic was made in the early months of 1010 
by an American, Lieutenant-Commander Read. 
He came from America to England via the 
Azores and Lisbon. This flight included a re- 
markable passage of 150 miles under power on 
a rough sea in the flying-boat N.C. 4. On 14th 
and 15th June of the same year, Alcock crossed 
the Atlantic on a Vickers-Vimy aeroplane with 
twin Rolls engines, in 16 hours 12 minutes, 
non-stop. Hawker had attempted the flight on 
a Sopwith machine previously, but was forced 
to descend in mid-Atlantic. He was, however, 
rescued. In the late autumn of the same year 
Ross-Smith and his brother flew another Vickers- 
Vimy machine to Australia in 26 days. 

The R 84 is the only airsliip which has flown 
across the Atlantic and back. It accomplished 
the whole round trip in under eleven days. She 
left East Fortune Aerodrome, in Haddington, 
under the command of Commander G. H. Scott, 
C.B.E., A.F.C., at 1.48 a.m., Greenwich time, on 
the 2nd July, 1919, and landed at Mineola, 
Long Island, New York, at 2 p.m., Greenwich 


time, on the 6th of July. The time taken was 
thus 108 hours for a total distance of 8600 
British statute miles, giving an average speed 
of 83^ miles per hour. The weather encountered 
was very unfavourable, a heavy storm being 
met with shortly after leaving the Irish coast, 
and a severe thunderstorm over New Brunswick. 
After refilling and provisioning, the return 
journey was commenced at 8.45 a.m., Greenwich 
time, on 10th July, and finished at Fulham, 
Norfolk, at 6.57 a.m. on the 18th of July. The 
distance covered on the return journey was 8450 
statute miles, and the average speed 46 miles 
per hour. 

The following are some particulars of the 
Handley-Page Continental service and the aero- 
planes engaged in it. The services were inau- 
gurated on the 2nd Sept., 1919, and, with the 
exception of one fortnight, have been running 
continually ever since. This service is to Paris. 
The present machines used are the Handley- 
Page W.8 B. tjrpe. This machine is fitted with 
two Rolls-Royce ‘ Eagle VIII * engines of 
850 h.p. each, and they develop a speed of over 
100 miles per hour. The normal cruising speed is 
90 miles per hour. Luxurious accommodation 
is provided. The aeroplane has a closed cabin, 
in which there are twelve cushioned arm-chairs 
for passengers. The cabin is large enough to 
allow passengers to move about in it freely. 
Large side windows — one for each passenger — 
are also provided. A. small perfectly-equipped 
toilet room adjoins the saloon. Newspapers and 
periodicals are provided and instruments to 
show the height and speed of the machine. The 
luggage is carried in a separate compartment at 
the forward end of the aeroplane. Every machine 
is fitted with wireless telephones. Eaeh aeroplane 
takes 12 passengers, 2 pilots, a wireless operator, 
and 1200 lb. of passengers' luggage. Taking each 
person at 150 lb. this means that the load carried 
is about 1 ^ tons. As a matter of fact, a machine 
of this type, fitted with two Napier ' Lion ’ 
engines of 450 h.p. each, holds the world's 
record for commercial weight lifting. It suc- 
ceeded in lifting just on 1| tons of commercial 
load, and ascending with it to an altitude of over 
2^ miles. The present fare from London to Paris 
is 0 guineas single, and £12 return. The journey 
takes about 8| hours each way. See articles 
Tramways', Steam-Engines; Intemal-combustion 
Engines; Locomotive; Hoads and Petoements; Ship^ 
building; Shipping. 

Transport, Ministry of, administrative de- 
partment of Government established by the 
Ministry of Transport Act, 1919, for the purpose 
of improving the means of locomotion and 
transport in the United Kingdom. All the 
functions of other Government departments in 
relation to railways, tramways, canals, roads 
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and bridges, harbours, docks, &c., were con- 
centrated in the hands of the new ministry. 
Power was given to establish and work transport 
services by land or water. The ministry was 
responsible for the scheme of railway reorganiza- 
tion which came into operation in 1921. Separate 
departments deal with development, traffic, roads, 
finance, &c. The work of the ministry Yiaa been 
severely criticized, and the Geddes EkK)nomy 
Conunittee in 1922 recommended its absorption 
by the Board of Trade. An alternative proposal 
receiving the consideration of the Government 
is its amalgamation with the Post Office and the 
formation thereby of a new Ministry of Com- 
munications. The Minister of Transport now 
acts without salary. 

Transport and Supply, Military. The 
tribesman of the North-West Frontier of India 
or the negro of the African forests, living under 
much the same conditions as have held good for 
hundreds of years, can still exist on a liandful of 
parched grain or a few sweet potatoes or yanutt 
and the conditions of his life make it possible 
for him not only to exist but to do hard work on 
very scanty fare, which he can curry for himself. 
He is, in fact, his own supply and transport. 
Modem armies, on the other hand, arc com- 
posed of men who are accustomed to live a 
gregarious life in town or coimtiy, and who, 
i!rom their upbringing, would be practically 
helpless if left to themselves; moreover, the 
organization and size of an army, and the require- 
ments of discipline (without which an army 
would be merely an amied rabble), make indi- 
vidual or promiscuous foraging an impossibility. 
Tbe oft - quoted dictum tliat ** an army, like 
a serpent, goes on its belly attributed to 
Frederick the Great of Prussia, or that of the 
great Duke of Marlborough, who is said to have 
expressed the same axiom in the words **No 
soldier can fight unless he is properly fed on 
beef and beer ”, is as true now as when it was 
made, and the complexities of * supply * and 
‘ transport * are fur greater now than they were 
in the eighteenth century. The comparatively 
small armies of those days could and did live 
largely on the country in which they were 
operating; at the present time, the far greater 
proportion of all the needs of an army has to 
be brought from other countries. The army still 
” goes on its belly ”, and though Marlborough’s 
‘beer* has now become ‘rum’ and his ‘beef’ 
is enclosed in tins or frozen, yet this only com- 
plicates the question, as the ‘ beef ’ has to be 
carried instead of being driven ‘ on the hoof ’, 
as ia still the custom in India, where, for reasons 
of caste, meat for Indian troops must be killed 

the troops themselves. 

In the British service the administrative ser- 
vice which is charged with the provision of 


‘ supplies * (i.e. food, forage, fuel, light, and dis- 
infectants, to use the official definition) and 
‘transport* is the Royal Army Service Corps; 
in India it is known as the Supply and Transport 
Corps. In former days all questions of supply, 
when they were attended to at all, were left to 
the tender mercies of a ‘ commissariat depart- 
ment ’, the organization of which was, to all 
intents and purposes, civilian, the officials being 
known as ‘ commissaries ’ of various grades. 
Sometime in the ’eighties of last century this 
civilian or semi-civilian department of the army 
was abolished, and from its ashes rose the Army 
Service Corps, an entirely military department. 
For its outstanding services in the European 
War the corps was awarded the prefix ‘ Royal ’. 
The Royal Army Service Cor|)s is divided 
into two main branches, ‘ supply ’ and ‘ trans- 
port ’. These are again subdivided into ‘ com- 
panies ’, those of the supply branch being 
lettered, and those of the transport branch 
numbered. The transport braiieli is further 
divided into ‘horse transport’ and ‘mechanical 
transport ’. 

All general questions of supply and traiis})ort 
are dealt with by the Deportment of the Quarter- 
master-General to the Forces at the War Office — 
the Quartermaster-General himself being a 
member of the Army Council — and a Director 
of Supplies is in charge of one of the principal 
subdivisions of the department. 

Transportation, a system of punishment for 
crime by removing the criminal to a penal 
settlement beyond the seas. The origin of trans- 
portation is to be found in the practice formerly 
adopted by sovereigns of banishing for a term 
or for life those who seriously offended them, 
or of allowing those who had committed a crime 
and had taken sanctuary to escape abroad. The 
system of transi)ortation was given statutory 
sanction by the Vagrancy Act of the reign of 
Elizabeth, and in the reign of Charles II it was 
extended to include, on the one hand, incorrigible 
rogues, vagabonds, and sturdy beggars, and, on 
the other hand, those who after a first conviction 
continued to attend illegal prayer meetings. At 
first those sentenced to transportation were 
allowed to remove themselves out of the country 
within a specified time under threat of hanging, 
but from 1718 until the American War of Inde- 
pendence it was the custom to transport such 
convicts to the American colonies, there to labour 
as slaves on the plantations. The system was 
opposed by the colonists, and with the Declara- 
tion of Independence the British Government 
had to seek elsewhere for a dumping-ground for 
its undesirables. Thus in 1787 a new penal 
settlement was founded at Botany Bay, in New 
South Wales. Though the system worked fairly 
well, it met with no more favour from the 
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Australian than from the American colonists, 
and in 1840 the settlement was transferred to 
Tasmania. Hy the Penal Servitude Acts of 1853 
and 1 857 transportation was practically abolished, 
and it scMin («ascd entirely. 

Transvaal, the north-eastern province of the 
Union of South Africa, bounded on the north by 
the Limpopo River, and on the south by the Vaal. 
Area, 1 10,450 sq. miles; pop. (1921), 2,085,840. 
PhyHiography.—TYn^ country is in general a pla- 
teau of 4(MN) feet mean elevation, but it is lower 
in the north and east. The High Veld, be- 
tween the Viud and the Mugalies Mountains, has 
a height of 5000-0000 feet; the Middle Veld has 
a height of 4(KK>-5()00 feet. The Low Veld is 


low, and is the most hot. humid, and unhealthy 
region. The plateau is erossed by a number of 
mountain ranges, among which the chief are 
the Mogaliesbcrg, the Witwatersrand, Uic Dra- 
kensberg (Mauch Rerg, 8725 feet ), and Ziiutpans- 
berg, the lust two in the east and north-east. 
Rivers are mostly tributark^s of the Vaal or 
Limpo))o, but a few flow direct to the Indian 
Ocean (e.g. the CrocKKlilc and the Komati, which 
unite and flow into Dclogou Bay, and the Pon- 
gola). The larger urea drains to the Indian Derail. 
Climate . — The extreme north of the lYansvaal 
is within the tropical zone, but most of the 
country is extru-tnipieal, and the eliniute gener- 
ally is modified by the elevation. The Low Veld 
is dominated by tiie tsetse fly, and is not tJiere- 
fore a white man's couiitr>% although its mineral 
wealth has done much to repay risks taken. 
Malaria is prevalent there also, but is milder at 


elevations over 8500 feet. Daily temperature 
ranges arc very wide (from over 100° F. by day 
to below zero at night), but the High Veld pos- 
sesses one of the flnest climates in the world. 
Touma . — Pretoria is the provincial (and the 
Union) capital. Other towns are: Johannesburg, 
Benoni, Krugersdorp, Boksburg, Potchefstroom, 
Roodepoort, Genniston, Middclburg, and Springs. 
Production.—The High Veld is a treeless grass- 
land suitable for cattle and sheep, but the winter 
months are dry and unfavourable. The Middle 
Veld is more limited in extent, and produces 
cereals, tobaccos, and fruit. The Low Veld pro- 
duces gold, coal (fields at Boksburg and Middel- 
burg), and diamonds (near Pretoria). Lourcn 90 
Marques is the outlet for the 
Transvaal, although it is in 
Portuguese territory. Most 
trade, however, is with the 
United Kingdom. There arc 
several general manufacturing 
industries. On the whole, 
maize and tobacco are the <*hief 
crops, but the Transvaal must 
be exmsidered more as a stock- 
raising region. Transvaal has 
railway communication with 
the rest of the Union and 
with the South-West Proteo* 
toratc. 

History. — The Transvaal 
first appears in history in 
1 830, when some of the Boers 
who had left Cape Colony at 
the time of ‘ The («reat Trek * 
(see Boers) crossed the Vaal 
fo order to escape from British 
rule. With native assistance 
they drove the invading Mata- 
Im'Ic across the Limpo(>o, and 
organized a republican form of 
government. In 1852 (Sand River Convention) 
Britain formally recognized their independenee, 
but it was not till 18(K) that the four Republics 
of Potchefstroom, Lydenburg, Utrecht, and Zout- 
panslierg were wcld^, as Transvaal, into a single 
republic. Three years hiter Ifretoria became the 
capital. The Republic hud to face many difll- 
eultics, financial and other, and Sir Theophilus 
Shepstonc, a British Commissioner with authority 
from the Imperial Government, thought that in 
1877 its {Kwition justifled annexation, and this 
was aet^ordingly declared. The £xeeuti>'e and the 
President foniially protested, and it soon became 
clear tliat a large majority of the inhabitants were 
opposed to annexation. Had the promise of 
legislative autonomy, however, been carried out 
without delay, all might have been well, but the 
Boers were led by repeated refusals to take up 
anus, and on 18th Dec., 1880, they declared their 
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independence. For the later history, see South 
Africa, Union of. 

Social CondUions. — The population is naturally 
very mixed. In religion the Dutch Churches 
have an overwhelming majority among w'hites, 
Anglicans, Jews, Methodists, l*resbytcrians, and 
Homan Catholics following in order. Among non* 
whites the vast majority are iion-('hristiati; the 
Christians are mostly Lutherans and Methodists, 
with Anglican and Dutch Churches far bcliind. 
All education, except university training, is pro- 
vincially organized, and there are twenty-nine 
school districts, Government primary and secon- 
dary schools hedng free. The native tongue of 
the scholar is taught up to the fourth standard, 
after which training is generally bilingual (i.e. 
English and Cape-Dutch). 

Government, — There is an Administrator, who 
is assisted by a Provincial Council of 40 members, 
and 40 members are sent to the Union Assembly. 

Transylvania, a province of Greater Rou- 
mania, formerly one of the most pro8|)erous 
parts of Hungary. Production, — Transylvania is 
mountainous, and 38 |)er cent of the urea is 
wooded (chiefly beech). Sheep-rearing is prol»- 
ably the most important industry'; apiculture is 
highly developed; and cattle-raising is pro- 
gressive, including liufTaloes bred for work and 
milk. Horse-brewing is imfKirtant, and the 
export of horses is large. Maize is the chief grain 
crop; wheat and rye (small yields), oats, barley, 
and beet-root are others. Communications, — The 
Transylvanian trunk line is the Budapest^ 
Predcal railway (with branches), w’hich Is 
joined at Tdvis by another line from Buda{)cst, 
entering Transylvania near Z4m and following 
the Maros Valley. Towns. — Orudiu Mare, C:iuj, 
Arad, Sighctul Marma^ei, Brasov, Sibiu, Turda, 
and Bistri^. Area, dtc, — Transylvania is divided 
into twenty-four districts for hwal govemnieiit, 
and sends 45 Senators and 112 Deputies to the 
Roumanian Constituent Assembly. Area, 22,312 
sq. miles; pop. 2,678,376. See Roumania (with 
map) for detailed physiography, Ac. 

History, — The history of Transylvania may be 
epitomized as ‘ the rise of the Vlachs ’. From 
the dawn of history there have been four con- 
tending nationalities within the region, and of 
these the Saxons, Magyars, and Szekels (Magyar- 
speaking) formed the * ruling - nations \ who 
battled among themselves for hegemony, but 
were ever tmited to keep the fourth nation, the 
Vlach (Roumanian), in a state of serfdom. After 
1690 Transylvania feU more and more under 
Habsburg influence, and in 1765 was declared 
by Maria Theresa an Austrian Crownland, a 
policy of Gemianization being inauguratW. 
However, the Ausgleich or compromise between 
the Magyars and the Habsbuig dynasty in- 
corporated Transyh'ania In Hungary (1867), 


with full and equal political rights to all nation- 
alities. Thus, nominally, were the Vlachs 
emancipated, but the rising spirit of Roumanian 
nationalism began to inspire their kindred 
nationals of Roumania irridenta, and with the 
extini*tion of the Haltsburg dynasty during the 
European War came definitive Vlach emanei|>a- 
tion, union with Ruuninnia being prrM'laimcd at 
Alba lulia in Dc<^, 1018. Saxon and Magy'ar 
minorities are guaranteed absolute political 
freedom. 

Trap, a term rather looM'ly and vaguely ap- 
plied by the earlier geologists to some or all of 
the multifarious igneous nM'ks that liclong to 
the paltcozoic and mesozoie eras, as distinct 
from granite on the one hand, and the n*cent 
volcanic rocks on the other. Trap-ro<*ks of 
basaltic nature often assume a terraced ap- 
pearance on weathering, whem-c their name from 
trappa, the Swedish for a stair. Hasalt (q.v.) is 
the <‘ommonc8t of the trap- rocks. The hill- 
scenery of trappeun districts is often picturesque, 
as in the north of Skye. 

Trapa, a genus of plants, order Onagracefip, 
consisting of several sja'f'ics, floating in water, 
and having long jointed rtMit-stcK'ks, with hair- 
like roots. They yield edible si'cds. T. natans of 
Central and Stiuthem Eurojic lias rc'ceived the 
name of water-caltrops from its four-horned 
fruits. These, whi(;h ait' called J<'suits*-nuts in 
Italy, and water-chestnuts in Frame, are ground 
into flour and made into bn'oil in the south of 
Europe. T. bispinOsa yields the Singhara-nuts of 
Northern India. 

Tra'panl, the westernmost jjrovincc of Sicily. 
Area, 9<i8 sq. miles; pop. 376,(KK). Trapani is the 
capital. 

Trapani (ancient DrepAnon or DrepAnum), 
a sca|>ort-town in Sicily, ca|>ital of the province; 
of Trapani, on a fM'niiisula sbafied like a sicrkle, 
and hence its ancient name, from the Gr. drrpanon, 
a sickle. It is on the Fulcrmo-Mursalu-Trapani 
coastal line, and has a cathedral of no great 
merit, lyceurn, nautical school, Ac;. There is a 
trade in macaroni, wines, olive-oil, Ac., and 
the fisheries are extensive. Pop. (commune), 
60,779. 

Trap-door Spider, a name given to certain 
Sfuden that have the habit of constructing 
tubular dwellings in the ground, sometimes a 
foot or more in depth and an inch or so in 
diameter, closed by a sort of hinged door. They 
belong to several genera, and are found in 
Southern Europe, Western North America, and 
elsewhere. The dwelling is lined with the silky’ 
substance spun by the insect, and the hinge of 
the door is formed of the same, the door itself 
being constructed sometimes of earthy particles 
connected by threads, sometimes of leaves, Ac. 
Some species construct nests that have a main 



TRASIMENE 


TREASON, HIGH 


tube and one or more branches, the latter having 
a door where they join the main tube. See Plate. 

Trasimene, Lake, a lake of Umbria, Central 
Italy. It is at>out BO miles in circumference, and 
contains the islands of Maggiore, Minorc, and 
Polvesc. The town of ('astiglionc del Lago 
stands on a promontory on tlic western side. 
Trosimcnc is the Trasimmua Lacua of ancient 
times, and is esj>ecially famous on account of the 
great victory (217 b.c.) obtained there by 
Hannibal and the Carthaginians over the Roman 
consul C. Plaminius. This was one of the greatest 
defeats sustained by the Roman arms during 
the whole course of their history. 

Trass, a volcanic product, consisting of 
trachytic ashes and scoria: thrown out from the 
ancient Eifel volcanoes, on the Rhine, near 
Coblenz. It is similar to the pozzoUma of the 
Neapolitans, and is used for the manufacture 
of cement. The same name is given to a coarse 
sort of plaster or mortar made from other clayey 
materials, used to line cisterns and other reser* 
voirs of water. 

Traun, Lake of, a lake of Upper Austria, in 
the Salzkammergut. The River Traun passes 
through the lake and enters the Danube. 

Trautenau (trou'te-nou), a town of Bohemia, 
Czeeho-Slovakia, in the valley of the Riesenge- 
birge. It is the Bohemian flux-spinning centre. 
Pop. 

Travancore, a native state of India in 
political relations with Madras. It occupies the 
extreme south-west of the {Kmiiisula, and is 
dcserilKMi as * the most beautiful and fertile 
area of Southern India*; area, 7594 sq. miles. 
There arc two railway systems. Rice is the chief 
crop; others are: pepper, oieca-nuts, cocoa, 
coffee, tea, e^rdainonis, tapioca, jack-fruit, 
tobacco, and oil plants. The ruler has the title of 
Mah&rajah, and the ruling fufiiily is Hindu, 
sovereignty passing in the female line. Trivan- 
drum is the state capital. Pop. 4,00.'5,8.'50 (nearly 
70 per cent Hindu, Christians second, and 
Mahomincdaiis a bad third). Over (M) j)er cent 
of the f>coplc arc de])endcnt on agriculture. 

Trav'ertine, a white limestone deposited 
from the water of springs holding eurbonate of 
lime in solution. Travertine is abundant in 
different parts of Italy, and a large proportion 
of the ediflocs of ancient and modern Rome are 
built of this stone. It tends to All up valleys in 
the limestone huids east of the Adriatic. 

Trav'esty, a burlesque tn*atment or setting 
of a subject which hiul been originally handled 
in a serious or lofty manner. The term should 
never be confounded with parody, in which, 
strictly speaking, the subject-matter and cliar- 
octers are changed, and the language and style 
of the original humorously imitated; whereas 
in travesty the characters t\nd the subject- 


matter remain substantially the same, the 
language becoming grotesque, frivolous, and 
absurd. 

Travnik, a town of Yugoslavia, in Bosnia, 
on the Lasva. It is mainly Mahommedan, and 
from 1700 to 1852 was the scat of the Turkish 
viziers of Bosnia. Poj). 0000. 

Traz - 08 - Montes, an inland province of 
North-Eastern I^ortugal, draining to the basin 
of the Douro, which bounds it south and west, 
and traversed by the valleys of tributary streams, 
chiefly Sabor, Tueila, and Tamega. There ore 
two districts, Braganza and Villa Real, aith 
towns of same names. Area, 4168 sq. miles; pop. 
405,750. 

Tread -mill, on instrument of punishment 
introduced into the prisons of Great Britain in 
1820, but abolished early in the present century. 
It consisted of a large wheel, about 20 or 25 
feet wide, with steps on its external surface, 
upon which criminals were placed. Their weight 
set the wheel in motion, and they maintained 
themselves in an upright posture by means of a 
horizontal bar fixed above them, of which they 
kept hold. The power thus obtained was some- 
times applied to usehil puriMMses. 

Treason, High. Treason (I^t. traditio, sur- 
render, delivery, from tradere, to deliver, betray), 
the crimm Icnsce majestatia of the Roman law, is 
that crime which is directly eommitled against 
the supreme authority of the State, and is con- 
sidered to Ik* tlic greatest crime that con be 
committed. Formerly in England certain ofTenecs 
against private BUi)criors were ranked os petit 
or petty treason, e.g. the killing of a master by 
his servants; and it was in opposition to such 
ofrenc*cs that treason against the sovereign was 
called high treason; but by 9 Geo. IV, cap. xxxi, 
s. 2, high treason was made the only tre4ison. In 
a monarchy it is considered to l)e the betraying 
or the forfeiting of allegiance to the monarch; 
but in a republic! it has reference* to the Govern- 
ment or the whole community. The present law 
of tmison in the United Kingdom rests sub- 
stantially upon the statute of the twenty-fifth 
year of Edward III, which comprehends the 
following descriptions, namely: (1) compassing 
or imagining the king's death; (2) violation of 
the king's companion (meaning the queen), his 
eldest daughter, unmarried, or the wife of the 
eldest son and heir; (8) levying war against the 
king in his realm; (4) adhering to his enemies 
in his realm, and giving them aid and comfort 
in the realm or elsi* where; (5) counterfeiting the 
Great or Pri\*y Seal; and (0) slaying the Chan- 
cellor, Treasurer, &c. The tliird of the offences 
detailed in this statute is now treason-felony, 
and has a milder punishment than treason 
anttexed to it. Clause 5 is now repealed. The 
English law condemns the person convicted of 
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treason to be drawn in a hurdle to the place of 
execution, there to be hanged, and then beheaded 
and quartered; and a conviction was followed 
by forfeiture of land and goods, and attainder 
of blood; but this is now restricted to hanging, 
forfeiture and attainder being alxilishcd by 
and 84 Viet, xxiii. The com^ealment of trc'ason 
is called misprision of treason. In the Unitcnl 
States a citizen commits treason if he lc\'ics 
war against his country, or adheres to its 
enemies. 

Treason -felony, a term commonly used to 
designate those offences which are pronounced 
felony by 11 and 12 Viet. cap. xii (1848), namely, 
the compassing, imagining, inventing, devising, or 
intending, first, to deprive the sovereign of any 
of the royal powers or prerogativ’cs; or, second, 
to levy war within the realm in order to compel 
him forcibly to change his meiisurcs; or to 
intimidate either House of Parliament; or to 
excite an invasion in any of His Majesty's 
dominions. Treason-felony is punishable with 
penal servitude for life or for a term not less than 
seven yean^ or with imprisonment for a term 
not exceeding two years with or without hard 
^lK>ur. 

Treasurer, Lord High, formerly the title 
given in England to the third great oflioer of 
State. First appointed by William I, the Lord 
High Treasurer Wiis entrusted with the manage- 
ment of the king's excheijuer. In 1012 the duties 
of the olfiee were for the first time distributed 
among eommissioners, and ftom the accession 
of Ck*orge I (1714) this has been the regular 
practice. 

Treasure Trove, coin, gold, silver-plate, or 
bullion found hidden in the earth or in any 
private pla(«, the owner of which is not knowm. 
In Britain such treasure lielongs to the Crown; 
but if the owner is knoam, or is ascertained after 
the treasure is found, the owner and not the 
Crown is entitled to it. It is, however, the prac;- 
tice of tlie Crown to pay the finder the fiill value 
ot the property on its lx;ing delivered up. On 
the other hand, should the finder conceal or ap- 
propriate it he is guilty of an indictable offence 
punishable by fine and imprisonment. Coroners 
are empower^ to inquire into cases of treasure 
trove. 

Treasury, the State department which has 
cliarge of the national finance, super\iBes the 
expenditure of the other departments, and pre- 
pares the annual Budget of national income and 
expenditure. The political head of the Treasury 
is the Chancellor of the Exchequer, with whom 
is associated the Financial S<x;retary to the 
Treasury. Nominally the Treasury is governed 
by a Board of Lords Commissioners, but the 
Board never meets. The office of First Lord of 
the Treasury is a sinecure, usually held by the 


Leader of the House of Commons, or the Prime 
Minister. The Patronage Secretary of the 
Treasury is the chief whip of the party in power 
in the House of Commons; and the Junior Lonis 
of the Treasurj' art* the junior whips. 

The permanent staff of tlu* Treasury is re- 
cruited from those who take the liighcst honours 
in the Civil Service Examination, and some of 
the ablest public officials are alwu^'S to be found 
in that department. The business of financing 
the European War put an enormous strain upon 
this branch of the public service, from which it 
emerged with an enhanced reputation in financial 
circles at home and abrfmd. Among the new 
functions of the Treasury, necessitatiHl by the 
exigences of war, arc the issue of currency notes 
and a much closer supervision of the operations 
of the Bank of England than has lieen customary 
hitherto. 

Trebbla, a river of North Italy, which rises 
in the Apennines, and flows into the Po near 
Piaeenra after a course of miles. Here Hanni- 
bal defeated the Homans in 21 H n.c. 

Trebizond' (ancient Trapezus), a seaport- 
city of Asia Minor, on the Black Sen. It occupies 
a plateau sloping to the sea, and Imtinded on 
either side by stee[)-walled valleys. Trebizond 
has always lieen an inifKirtunt place because of 
its iKmition us an outlet for the Kuroj>can trade 
of Persia and Central Asia, but its piwition was 
assailed by the Transcaucasian Hailway (Batum- 
Baku), which assisted partially in diverting this 
trade to Hussion hands. The roiuistead is small 
and unsafe, and Platana (7 miles west) is more 
favoured in winter. North-Eastern Asia Minor 
depends on Trebizond for an outlet to the sea. 
The city has a dockyard, tannery, dye-house, 
and wcK»l-, silk-, and linen-factories. There is a 
Euxine fishery. Sheep, hides and skins, tobacco, 
and hazel-nuts are exported in normal times, 
mainly to Eurofaran Turkey, France, Central 
Europe, and Hussiaii states, ('ottons, flour and 
meal, grain, cloth, and sugar arc* receivc*d from 
Great Britain, Turkey, France, and Central 
Europe. Persian goocls in transit are usually 
carpets, silk, and dried fruits. Caravans leave 
for Erzerurn, Tabriz, and Syria. Pop. 55,000. 

Trapeziu originated in a colony founded on the 
coast of Pontus by the Sinopians, and derived 
its name from its location, although Trapezus in 
Arcadia pretended to be the mother-city. It 
flourished in the time of Xenophon, but did not 
achieve actual greatness until the Roman period, 
when it was made by Hadrian capital of Pontus 
Cappadocicus. After a period of over two 
centuries as capital of an indejicndent princi- 
p^ity founded by Alexius Comnenus, during 
which it survived the fall of Constantinople, it 
eventually fell to the Turks under Muhamrimd II 
(1460), and since that time it has been a Turkish 
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city, excepting a short period of Armenian 
domination subsequent to the Treaty of Sdvres 
( 1020 ). 

Trede'^ar, an urimii district and market town 
of MoiiiiioiitliNliin\ Ktigland, on tlie Sirhowy. 
There are steelworkH and ironworks, and eoal 
is worked in f fie vieinily. I*op. (1P2I ), 2.#, (KM). 

Tree, Sir llerl)ert Heerbohm, iiritiHh aetor- 
manuger, l)orn ]K5:i, died 1017. I'he son of a 
London merchant, Tree was a half-brother of 
Max Beerbohm, a noted curieuturist and drama* 
tic critic, and mode his ddbut in Tendon (1878), 
scoring a great success (1884) as tlie curate in 
The Private Secretary. In 1 887 he ticgan his first 
venture in management, and was eminently 
successful in melodrama, comedy, romance, and 
tragedy alike. His greatest successes, however, 
are considered to Im* his Shakespearean por- 
trayals. In loot) he was knighted. After the 
death of Sir Henry Irving, Tree was acknow- 
ledged as the head of tiie profession; and Mac- 
heth (1011), Othello (1012), Joseph and his 
Brethren (1018), and Pygmalion (1014) showed 
him at his best. During the European War he 
was an active propagandist, cspe(;iully in the 
United States. — Cf. Max Beerbohm, Herbert 
Beerhohm Tree: some Memories of him. 

Tree, a perennial plant having a woody trunk 
from which spring bratudics having a structure 
similar to the trunk. Treves are thus distinguished 
from shrubs, which liave perennial stents but 
have no trunk properly so called; and from herbs, 
whose stems live only a single year. It is difficult, 
however, to fix the exaert limit between trees and 
shrubs. Trees are both monoeotyledonous and 
dicotyledonous, by far the greater number both 
of individuals and of varieties belonging to the 
latter class. Those of which the whole foliage 
falls off periodically, leaving them bare in winter, 
are (;allcd deciduous; those of which the folittgc 
falls only partially, a fresh crop of leaves Iteing 
always supplied iK'fore the matim' leaves are 
exhausted, are ('ailed evergreen. Trees are the 
longest lived organisms of the vegetable kingdom, 
and attain a great and indellnite age, far exceed- 
ing that of animals. See Botany; SylvicuUurei 
Timber. 

Tree-crab, a crab of (he genus Birgus, in- 
cluded among the land-eral>s. It breaks o|>en the 
shell of the e(>(x>^nut, &e., by re]>eated blows 
of its great claws, in order to feed upon the soft 
pulp of the nut. One of the claws is narrow and 
used for perforating the soft 8i>ot in the shell. 
Tree-crabs can live for long {)eriodB out of water, 
but deposit their eggs in the sea. 

Tree-ferns, the name given to several species 
of ferns which attain to the size of trees, as tlie 
AUtophUa vestUa, CiboHum BiUardierit Ac. Tliey 
are found in tropical countries. A handsome 
species, Cyathea meduUdris, contains in its trunk 


a mucilaginous pulp comparable to sago, which 
is used extensively for food in Polynesia and 
New Zealand. 

Tree-frog, a name of froga dilTcring from 
proper frogs in the extremities of their toes, each 
of whi(!h is expanded into a rounded adhesive 
disc, that enables the animals to adhere to the 
surface of bodies and to climb trees, where they 
remain during the summer feeding uf>on insects. 
Jlyla arboreal the only Euro|)can species, is com- 
mon in France, Germany, and Italy. 

Trefoil, a distinctive title applied to plants 
of various kinds on account of a peculiarity of 
the form of the leaf, which consists of three 
leaflets; examples, buck-bean, clover, and 
medick. The same term is also applied to an 
ornamental foliation in Gothic architecture, used 
in the heads of window lights, tracery, panelling, 
Ac. 

Treitschke, Heinrich Gotthard von, German 
historian and f>olitical writer, bom 1834, died 
1800. The son of a Saxon officer, he was educated 
at Leipzig and Bonn. Strong liberal opinions, 
later outgrown and changed to an extravagant 
devotion to the Hohenzollem line, at first 
debarred him from a professorship; but he 
subsequently held chairs at Freiburg (180.3), 
Kiel (1800), Heidelberg (1807), and Berlin (1874). 
He was also prominent in journalism. In 1871 
he entered the Hcichstag. To an enthusiasm for 
German colonial expansion Trcitschke added a 
bitter enmity towards Britain and her policy. 
His outstanding work is the Deutsche Geschichte 
im 19, JahrhunderU a powerful though ill-con- 
structed work which brings German history 
down to the year 1848. There is an English 
translation. 

Tremato'da, a division of the phylum 
Platyhelmia or flat-worms, and represented by 
such forms os the flukes or Distoma (see Disto- 
mum) and their allies. They are parasitic worms, 
usually of a flattened or rounded form, and are 
furnished with one or more suctorial pores, like 
minute cupping-glasses, for adhesion to the 
tissues of their hosts. 

Tremelliness, a primitive family of basidio- 
mycetous Fungi, distinguished by their basidia 
being vertically four-chambered. Tremella is 
the type-genus. The pale-yellow shapeless 
gelatinous fruit-bodies of T, lutescens are not 
uncommon on dead wood. 

Trem'olite, a mineral, one of the amphiboles. 
It is a silicate of e^eium and magnesium, is 
white or colourless, and usually occurs in long, 
prismatic crystals. 

Trench, Richard Chenevix, British divine, 
poet, and philologist, bom in 1807, died in 1886. 
Educated at Trinity College, Cambridge, he 
was curate to Archdeacon Wilberforce and rector 
of Itchenstokc, and became professor of theology 
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at King's College, London, in 1846. Dean of 
Westminster from 1856 to 1868, he was conse* 
crated Archbishop of Dublin, 1st Jan., 1864. 
Ill health forced him to resign the archbishopric 
in Nov., 1884. His works include: Notes on the 
Parables (1841), Notes on the Miracles (1846), 
On the Study of Words (1851), Proverbs and their 
Lessons (1858), Synonyms of the New Testament 
(1854), English Past and Present (1855), On 
Plutarch (1874), and Lectures on Medial Church 
liUtory (1878). 

Trench Fever, an infection communicated 
through the instrumentality of lice, and marked 
by an abrupt onset of fever, headache, muscular 
pain of varying severity, a mild inflammation 
of the conjunctiva, and a tendency to periodic 
relapse. A rash has been observed, fleeting in 
character, less pink than in typhoid fever, and 
composed of larger spots than in that disease. 
Three types of the acute disorder have been 
described: (1) a short form, subsiding in from 
four to six days; (2) a type with which pro* 
longed fever is associated; and (8) a relapsing 
form. Appearing among the troops on the 
Western F^nt at the end of 1014, the first tyi>c 
gave way to the second and third in the later 
years of the European War. During and after 
1917, type (2) was more prominently noticed 
than type (1); but in 1918 about 70 per cent of 
cases were of the relapsing type. It has been 
computed that nearly one-quarter of the sick 
wastage in France during the war was due to 
trench fever. About 8 per cent of the cases 
became chronic. A strong tendency to involve- 
ment of the heart was observed in these and also 
in some acute cases. Neurasthenia in predisposed 
persons is also favoured by the infection. In 
1919 regulations issued by the Local Government 
Board (afterwards the Ministry of Health) laid 
upon medical officers of health the responsibility 
of securing as far as possible that the disease 
should not become endemic in Great Britain. 
Latency for so long as four years after infection 
has been recorded. In such cases each successive 
attack seems to be less severe. Apart firom 
B^miptomatic treatment of the individual, disin- 
festation and disinfection are essential for 
prophylactic reasons. It is not certain whether 
any fever described before 1914 was identical 
with trench fever. 

Trench Mortars. During the European War 
the necessity for cover of some kind soon made 
life underground compulsory, and it immediately 
became evident that, if the war was to go on, 
some new form of weapon must be devised to 
supplement the rifle and the field-gun, some 
weapon which could be counted on to carry 
death and destruction into a deep and narrow 
trench frt>m short range. Bombs and grenades 
had already appeared and catapults followed, 
VOL. XI. 
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but these had a very limited scope. What was 
demanded was a powerful projectile and a 
suitable weapon to propel it slowly into the air, 
so that it would drop at a steep angle right into 
trenches or upon the roofs of dugouts. Various 
experiments with mortars built on the lines ol 
ancient cannon, and projecting a large and heavy 
bomb, were tri^; and the Germans used a large 
round bomb attached to a stick. The stick fitted 
into the barrel of a short mortar having the 
bomb sitting on tlie muzzle; a small propellant 
charge only was used, and the bomb sailed 
slowly through the air, and exploded with a 
terrific effect when it struck the ground; the 
rate of fire of this variety was slow. 

Then in 1915 Mr. Stokes, of the Uansome 
Agricultural Machinery Company, began to 
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experiment with a trench mortar, since known 
as the Stokes gun. This perfected mortar with 
its special projectile has proved to be the best- 
known weapon of its kind, and all its types are 
of great use in open and trench warfare, whether 
in attack or defence. The inventor's object was 
to produce a mortar having the following 
essential qualities: (1) light, portable, easily 
set up; (2) accurately laid by a simple angle; 
(8) a fair range; (4) uscfril behind cover, and in 
the open; (5) having the shell and propellant 
as nearly as possible in one unit; (6) capable of 
giving a rapid rate of Are. He was successful in 
meeting all of these requirements. 

The Oun, — The gun consists of a steel tube of 
various diameters, according as it is a light, 
medium, or heavy mortar. The bottom end is 
reinforc^ to stand the explosion of the chaige, 
and has a steel spike projecting up from H; this 
acts as a striker. A steel plate is sunk or laid on 
the ground, against whic^ the end of the gun is 
placed to prevent it drilling into the ground 00 
discharge. The front end is supported by g 
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tripod, which con be adjusted to almost any 
angle up to about 85^. The sliell is most ingenious, 
consisting of a cast-iron pointed cylinder with 
a smaller hollow cylinder projecting from the 
base to take the propellant. Tlie propellant 
consists of nothing more or less than a fonn of 
sporting cartridge insetted in the bottom cylinder; 
it can be augmented to give a longer range by 
putting rings of cordite round the original charge 
to make it more powerful. The gun is laid to the 
proper angle, and is fired by the gunner dropping 
the shells down the mouth base first; this can 
be done, if necessary, as fast as they are passed 
to him. The cap on the cartridge strikes the 
steel spike on the bottom of the tube, and is thus 
fired by its own weight. With a good team great 
rates of fire can be obtained, sometimes up to 
30 rounds a minute, but owing to the weight 
of ammunition and difficulty of transport this 
rate is not often used. The shell is charged with 
different kinds of explosive according to what 
is required, ammonal, amatol, and sometimes 
thermite for incendiary purposes, and also for 
creating smoke. 

Trent, a river of England which rises in 
Staffordshire, flows through the counties of 
Stafford, Derby, Nottingham, and lancoln, and 
falls into the Humber after a course of 144 miles. 
A navigation scheme will make the Trent 
navigable for barges of 120 tons lM*twecn Notting- 
ham and the sea (90 miles), where N|)ecial facilities 
exist for barge-loading at Hull. 

Trent, Council of, an a'cumcnieal council 
of the Homan Catholic Church, (convened to 
settle various controversies that were agitating 
the Church during the Heforniation |)eriod, and 
for the reform of abuses. It met at Trent in 
1545 during the pontificate of Paul 111, but the 
WOTS in Germany e4iU8cd its transferenc* to 
Bologna in 1540, w'hcn it dispersed. Pope Julius 
111 again convoked it at Trent in 1551, but it 
dispersed u year later on the approach of the 
Lutherans. Eight years afterwards it was again 
colled together by Pius IV, and it finished ila 
labours in 1563. This couneil dchnitively settled 
the doctrines of the Roman Catholic Church. Its 
decrees are embodied in what is known as the 
Creed of Pius IV. 

Trentlno, a northern frontier province of 
Italy. Including the Alto Adige, it is largely 
mountainous, and has exits by the Brenner Pass 
(central; 4500 feet), Hesehen Pass (western; 
4060 feet), and Toblaeh Pass (eastern; 3080 
feet). The northern end of l^e Ganla is within 
the province, which belongs almost entirely to 
the basin of the Adige, along the \alley of which, 
with its tributaries, the population is mainly 
concentrated, although tliere are few inhabitants 
above 4300 feet altitude. All the rivers are 
torrential, even the Adige, which is under 100 
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yards wide in the Trentino, and also the second 
largest river, the Brenta. The Sarca rises on the 
western frontier and falls into Lake Garda. 
Climatically the province varies between the 
warm shores of Garda and the frozen, glacial 
valleys of the mighty snow-capped mountains. 

Areat dsc . — ^The total area is about 4027 sq. 
miles and the pop. 648,200. Towns include those 
at the junction of transverse valleys with the 
longitudinal valleys, and their importance arises 
from their control of the only natural out- 
lets; such are: Bressanone (or Brixen), at the 
confluence of Hienz (which flows along the Val 
Pusteria) and Isargo; Merano (20,000), at the 
confluence of Passiero and Adige; Bolzano, 
capital of Alto Adige, at confluence of Tolferbach 
and Isargo, above Isargo-Adige confluence; 
Trento, at mouth of Fersina, the provincial 
capital; Roveredo (12,000), at Leno- Adige con- 
fluence; Riva (1000), on the shores of Lake 
Garda; and Lcvico (0000). The chief mineral 
springs and spas are Merano, Riva, Arco, and 
Levico. 

Communicatiom . — The famous Brenner railway 
line from Innsbruck (Tirol) crosses the frontier 
ut Brennero, and runs down the Adige Valley 
through Bolzano, Trendo, Roveredo, and Mori to 
Verona (in Vcnctia). 

The length (Hrennero to Verone) is 150 miles (see 
Tirol), From Uolzano a branch is thrown off to Merano, 
and along the Val Venoata to Mala; length, 6s'5 miles. A 
mountain line runs between Trento and Male, via Mezo> 
lombardo; length, 44 miles; and another between Trento 
and Venice, via L^ico, Horgo, and the Brenta Valley; len^, 
105*75 miles. Riva is served by a branch of the Brenner line 
running from Mori, via Arco; length, 15*5 miles. 

The People . — Tlie Trentino and Alto Adige 
are gcographif:ally one but cthnologically divided. 
In the Trentino Italians predominated at the 
Austrian census of 1910, but only in the Ampezzo 
district of Alto Adige did they show a majority 
over the German element . As the Treaty of St. 
Germain -en-Laye was drawn up with an eye to 
ethnologic justice, the frontier of Italy now 
includes as few other nationals as is humanly 
possible, and it is therefore considered as being 
satisfactory. Pellagra is endemic. Of the people, 
only about 12 per cent are urban, and tlie vast 
majority are small farmers. 

Production . — Silk is produced, and the mul- 
berry tree is widely cultivated. The Trentino 
supplied 90 per cent of Austrian eexioons before 
the European War. Cattle-raising is progressive; 
fruit is raised on the shores of l^e Garda 
(oranges, lemons, and olives) and in the sheltered 
valleys elsewhere (apples, pears, plums, quinces, 
Ac.). The >nneyards of the Adige Valley, the Val 
di Non, and Val Sugana are noted; vines are 
planted up to 2000 feet, and the mulbeny trees 
form a fringe above them. About 87 per cent of 
Trentino is productive. Forests are thickest 
around Ri>^ and rivers and tarns are rich in 
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fish. Minerals are practically unexploHed, but 
reputed rich, and there is an abundance of 
medicinal springs, chiefly iron. Trentino's 
greatest asset is probably the enormous amount 
of potential hydro-electric power that flows 
daily through her afforested valleys. (See Tirol.) 

Modem JJistory . — The region passed to Austria 
after the downfall of Napoleon, and (1814) 
became a part of Tirol, which it remained until 
the European War, when by a secret treaty, in 
which Britain and France guaranteed the 
Trentino to Italy (20th April, 1915), that 
country broke her connection with the Triple 
Alliance. The region passed to Italy by the 
Treaty of St. Germain-en-Laye (1019). 

Bibliography: Peace Handbook No, 33 (in 
vol. vi) (H.M. Stationery Office); Douglas W. 
Freshfleld, The Southern Frontiera of Austria 
(Geographical Joumalt vol. xlvi (1915). 

Trento (Get. TrierU, Lat. Tridentum), a town 
of Italy, on the Adige, the capital of Trentino. 
It is a place of great antiquity, having been 
mode a bishopric before 880. Pop. 80,000. 

Trenton, a city of New Jersey, United States, 
the state capital and county seat of Mercer 
county, on Delaware River; served by the 
Pennsylvania and the Philadelphia 3e Reading 
Railways, and by Delaware-Raritan Canal. 
Trenton is the greatest producer of pottery in 
the United States, and has develojted into a 
great industrial metropolis through the organiza- 
tion of its transport systems by rail and water — 
it is at the head of navigation on the Delaware 
River — and through its proximity to the great 
Pennsylvania coal-fields. Settl^ in 1070, it 
become state capital in 1790, and was chartered 
as a city in 1792. Pop. 119,800, (fourth largest 
city in New Jersey). 

Trepan^, the sea-slug, a marine animal of the 
genera Holothuria and Stichopus, belonging to 
the phylum Echinodermata, class Holothuroidea, 
popularly known as * sea-cucumbers *, or btehe- 
de-mer. It is found chiefly about coral reeb 
in the Ekistem seas, and is a rather repulsive- 
looking animal, somewhat resembling the land- 
slug in shape, and varying in length from 0 to 
24 inches. Sun-dried trepangs are in special 
request in China for making soups. The ^heiy 
is carried on in numerous kx'ulities in the Indian 
Ocean, the Malay Archipelago, and on the 
coasts of tropical Australia. 

Trepanning, in surgery, the operation of 
cutting an opening into the skull by means of a 
trepan^ or boring instrument, with which several 
holes are made in a circle, the inter\*ening bone 
being then removed. See Trephining. 

Trephin'lng, one of the several modem 
methods for gaining access to the brain or its 
membranes, to relieve the organ from pressure, 
arrest haemorrhage, evacuate an abscess, or 


remove a tumour. The Instrament used, the 
frepMne, consists of a handle, to which Is fixed 
a small hollow steel cylinder, of about | to 1 inch 
diameter, ha\ing teeth cut on its lower edge so 
os to form a circular saw. 

Trespass, in law, a term wiiich is applied 
generally to any offence against the person or 
property of another, but is more especially 
applied to a peaceable but unlawfril entry upon 
the prop«*rty of another, the remedy for which 
in English law is by an action of damages. Any 
injuries committed against land or buildings 
are in the most ordinary sense of the word 
trespasses, as entering another's house without 
permission, walking over the ground of another, 
or suffering any cattle to stray upon it, or any 
act or practice which damages the property, or 
interferes with the owner's or occupier's rights 
of possession. A creditor or customer can be 
ordered away by a householder or shopkeeper, 
and even the civil courts have no power to give 
a right of entry to officers entrusted with the 
execution of legal processes, though such ofllcers 
may maintain possession if once they gain 
entrance. Of course, there is no trespass when 
one enters u|)on the land or buildings of another 
in exercise of a right, or in the enjoyment of an 
easement. Trespassers in pursuit of game are 
liable in Britain to summary prosecution under 
the game-laws. 

TreveryaUf The Rt. Hon, Sir George Otto, 
Bart., British author and politician, the only 
son of Sir Charles E. Trevelyan, and nephew 
of Lord Macaulay, born in lH;i8. liklucated at 
Harrow, he graduated at Trinity College, Cam- 
bridge, and entered the Indian civil servic'c by 
competition. He was a member of Parliament 
from 1805 to 1897, and except for a short interval 
always followed Gladstone's lead. He held the 
following official appointments: Lord of the 
Admiralty (1808-70), Secretary to Admiralty 
(1880-2), Chief Secretary for Ireland (1882-4), 
Chancellor of the Duchy of Lancaster (1884), 
and Secretary for Scotland (1880 and 1892-5). 
In 1911 he was created o.m. He is author of 
the Life and LeUera of Lord Macaulay ^ The Early 
Hiatory of Charlea Jamea Fox, The American 
Revolution, and Jnlerludea in Proae and Verae, Stc. 

Trevi'so, a province of Venetia, North Italy. 
Area, 956 sq. miles; pop. 525,000. 

Ti^vlao (ancient Tarvlslum), a town of 
Italy, capital of the province of Treviso, on the 
Sile; the junction for Vicenza, Belluno, and 
Motta di Livenza, on the Venice-Udine Railway. 
The manufactures consist chiefly of silk and 
cotton goods, machinery, and cutlery. During 
the European War Treviso was a base of the 
Italian army (1915-8). Pop. (commune), 48,597. 

Trev'lthick, Richard, British engineer and in- 
ventor, bom in Cornwall 1771, died 1888. In 
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1797 he succeeded his father as a leading en- 
gineer in Cornish mining. Among his first in- 
ventions was an improved pump, which soon 
came into universal use in deep mining. He 
next perfected a high-pressure steam-engine, and 
began to experiment in the construction of 
locomotive engines. Passengers were first con- 
veyed by steam by means of his road locomotive 
in 1801, and he soon after successfiilly worked a 
tramroad locomotive. His ideas were afterwards 
taken up and developed by Stephenson. He 
was the first to recognize the value of iron in 
shipbuilding, and tlie application of steam to 
agriculture. His request for recognition and 
reward for his numerous inventions was <!isre- 
garded by Government. — Cf. S. Smiles, Lives of 
(he Engineers. 

Trial, the judicial examination of a cause. 
It may take place before a judge and a jury or 
(more frequently) before a judge alone. Briefly, 
the procedure at a trial is as follows. Counsel 
for the party on whom rests the burden of proof 
(usually the plaintiff) leads in the proof. He 
opens with a speech setting forth the facts on 
which he relies and which he hopes to prove. He 
then calls his witnesses, who are in turn examined 
by him for the purpose of eliciting these facts; 
cross-examined by the opposing counsel with a 
view to breaking down their evidence, destroying 
their credibility, or obtaining uscftil admissions; 
and re-examined by the former counsel on any 
fi«sh points brought out in the cross-examination. 
The judge may also put questions to the witnesses. 
Counsel for the other party then opens his cose 
and calls his witnesses, who are examined by liim, 
cross-examined by his opponent, and, if neces- 
sary, re-examined in similar manner. He there- 
after addresses the court on the evidence, and 
counsel for the leading party replies. The judge 
sums up. If there is a jury, he directs it on the 
law, and he may give a r6ium^ of the whole 
evidence and express his opinion. The function 
of the jury is to find a verdict on the facts. The 
judge decides questions of law and gives judgment. 

In Scotland the procedure is very similar, 
but there are no opening speeches, and counsel 
for the defender in the action or the issue has 
the lost word before the summing-up of the 
Judge. 

Trias, or Triasslc, the name of the geo- 
logical system and period which open the 
Mesozoic group and era. The beds of this period 
are poorly represented in Britain, where they 
were deposited under continental and semi-arid 
conditions, and are often styled the New Red 
Sandstone. In Central Germany, a marine zone, 
the Muschdkalk, intervenes between the Bunter 
series and the Keuper beds above. But in tlie 
Eastern Alps there is a continuous marine 
sequence, with numerous ammonites, closing with 


the RheeUc series. The period is noteworthy for 
the rise of the reptiles, including dinosaurs, as 
the dominant forms of life. 

Tribe, a group of individuals linked together 
by cultural and linguistic bonds, occupying a 
cx;rtain territory and claiming a common ancestor. 
It is thus a political group presupposing an 
etlinical relationship. Next to the family, the 
tribe is the simplest social-political unit. An 
aggregate of families, or communities, under one 
chief, constitutes a tribe, whilst the coalescence 
of tribes, in the same area and under the same 
government, forms a state, or, if the tribes be 
related, a nation. 

Tril>une (tribUnus), in Roman antiquity, 
originally an officer connected with a tril^, or 
who represented a tribe for certain purposes; 
especially, an officer or magistrate chosen by 
the people to protect them from the oppression 
of the patricians or nobles, and to defend their 
liberties against any attempts that might be 
made upon them by the senate and consuls. 
These magistrates were at first two, but their 
number was increased to five and ultimately to 
ten. This last number appears to have remained 
unaltered down to the end of the Empire. There 
were also military tribunes, officers of the army, 
each of whom commanded a division or legion, 
and also other officers called tribunes; as, tribunes 
of the treasury, of the horse, &c. — Cf. A. H. J. 
Grcenidge, Roman Public Life. 

TriceratopB, a gigftntic homed dinosaurian 
reptile, herbivorous, but heavily armoured, with 
a collar-like expansion at the back of the skull, 
set with formidable spikes. It occurs in the latest 
Cretaceous strata of North America. 

Trichina (tri-krna), a minute nematoid 
worm, the larva of which was discovered in 1835 
in the tissue of the voluntary muscles of man, 
giving rise to the disease known as trichiniasis 
(q.v.). The worm is common also to several 
other mammals, and especially to the pig and 
rat, and it is generally from the former that man 
receives the disease. When a portion of pork 
containing larve is taken into the stomach, the 
larvw in a frw days become developed into 
procreative adult worms, having in the meantime 
passed into the intestines. The male worm is 
about ^th of an inch long, the female about 
a half more. The female produces embryos 
in extraordinary numbers, which gain entrance 
into the muscles by penetrating the mucous coat 
of the intestine and entering the capillaries, 
whence they are carried to their habitat by the 
circulation. In the muscles they become quiescent, 
are encased in a cj'st co%^r^ with calcareous 
matter, and may give no more trouble. 

Trichiniasis, Trichinelliasis, or Trichi- 
nosis, is a disease caused by the parasitic worm 
Trichinella spiralis (see Trichina). Inftsction in 
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man is due to eating pork containing the encysted 
larva. The parasite passes the three stages of its 
life>history, as adult, embryo, and encysted 
larva, in the human b^y, and the symptoms of 
the disease occur roughly in three stages corre- 
sponding to these. The first stage is one of gastro- 
intestinal irritation, associated with severe pain, 
vomiting, and diarrheea, and at times so severe 
as to resemble the onset of cholera. After about 
one week the second stage begins, and it is a 
period of general infection, with characteristic 
tender swollen muscles, causing such pain on 
movement that the patient lies motionless with 
limbs partially flexed. There is high remittent 
fever, with insomnia, delirium, and often marked 
difficulty in breathing, while bronchitis and 
congestion of the lungs are a common and dan- 
gerous complication. The third stage shows a 
gradual lessening of all the symptoms, due to the 
death of the adults and the cncystmcnt of the 
embryos. There is at this stage marked wasting, 
and the patient is much debilitated. Treatment 
at first should be vigorously carried out in order 
to kill the parasite, but after the general infeclion 
has taken place this is useless, and only palliative 
measures to maintain the patient's strength are 
of any use. Preventive measures n'garding the 
feeding of pigs and thorough cooking are the 
most effective means of avoiding the disease. 
It is most often found in Germany, North 
America, Holland, and Scandinavia, while it is 
rare in Great Britain and France. 

Trlchlnop'oly, an inland district and city of 
Madras, India. The district is generally an 
undulating plain travenK*d from west to cast by 
the Cau^’ery, and seiA'cd by the South Indian 
liailway (main line). Cereals, pulses, cliillics, 
cotton, plantains, ground-nuts, betcl-lcaf, coco- 
nuts, hides, castor-oil, saltpetre, &c., arc exported. 
The city is the district head-quarters, and is a 
noted cigar-making centre as well as the metro- 
polis of general trade. It is a great educational 
centre. Area (district), 4085 sq. miles; pop. 
2,100,000; pop. (city), 104,300. 

Trid3niiite, a mineral formed, like quartz, of 
silica, but crystallizing in small six-sid^ plates, 
and with a specific gravity of only 2*3. It occurs 
in many rhyolitic lavas. t\Tien powdered quartz 
is heated to 870® C., it passes into tridymite. See 
CristobalUe, 

Trier, or Treves (Lat. Augusta Trevirorum), 


the Basilica, begun by Constantine the Great; 
and the former archiepisoopal palace, later a 
military barracks, are interesting features* 
Trier is of great commercial importance, manu- 
facturing industrial machinery of all kinds, 
cloth, tobaccos, leathers, beers, fiimiture, Ac., 
and there are wine and fhiit markets. Pop* 
58,250. 

Originating as capital of the Trcvlri, a Belgio 
tribe conquered (56 b.c.) by Cwsar, TVier ulti- 
mately became the administrative centre for 
Roman Gaul, Britain, and Spain, and was the 
residence of Constantine the Great between 
805-806 and 881. Temporal power was gained by 
the Archbishop of Trier in 898, and his succt'ssors 
seldom moved in their spiritual office without 
an eye to possible gain in tem|)oral sovereignty. 
From 1315 Trier ranked after Cologne and 
Mainz, respectively, in the electoral college. 
During the Thirty Years’ War the Klector Philip 
favoured Francf', and the cily suffered much 
from all the belligerents. The electorate-arch- 
bishopric became extinct with Clemcnt-Wences- 
laus (1768-1802), and in 1821 a bishopric 
suffragan to Cologne was erected, having nearly 
the same territorial dimensions as the old arch- 
bishopitc. 

Trieste (ancient Tergeste), a seaport of 
Istria, Italy, formerly an Austrian crown-land 
and the chief seaport of the Austrian Empire, 
on the Gulf of Trieste, an arm of the Adriatic; 
8c*rved by the railway from Venice, via Udine 
and Comions.^ Trieste is the natural outlet for 
Central Europe and for a large part of Southern 
Gemumy. It has been a shipbuilding centre from 
Homan times, and the modern yards employ 
upwards of 1 2,000 men. The port comprises three 
divisions: (1) the Porto Vecchio, an improved 
port once us^ by the Romans; (2) the Porto 
Nuovo di St. Andrea, which owes its existence 
to the traffic brought by the Tauem Railway; 
and (8) the Porto Nuovo, an extension of the 
Porto Vecchio, completed in 1857 on the arrival 
of the Sfidbahn. It abuts the main {MeridUmale) 
station. There is an arsenal; dry-docks, Ac., 
also exist. Trieste is an industrial city, with 
brewing, cement, coffee, jute, marble, linoleum, 
and other manufactures; there are rice-mills, oil- 
refincrics, and ironworks (also at Scrvola). The 
enormous variety of oommodKies passing into 
and out of the city defies imagination; among 


a city of Rhenish Prussia, on the Moselle; a 
junction on the Cologne-Saarbruck line of the 
State Railwa}^, whence branches run to Coblenz, 
Metz, Luxemburg, Hermcskcil, and BuUay. It 
is considered the oldest city in Germany, and 
has many Roman remains, including amphi- 
theatre, Porta Nigra (Bla^ Gate), Imperial 
palace, baths, Ac. The Roman Catholic cathedral, 
finished in 1190, containing the Holy Coat (q.v.); 


* Trieste is served by what was the Austrian SOdbahn 
from Vienna, via Laibach and Sankt Peter (see Styria). There 
ia a line from Trieste to Parenao (q 5 mda), one to Opfina 
(a mountain railway, a miles Ions), and a ' white elepfmt ' 
ex Trieste, via Capooiatria, Porto Rose, Buie. CrmgnMno, 
and the Quieto Valley to Parenzo. ITiis last ups a region 
that ia already better aerved by sea. The Tauem Railway 
(see Sa/9^urg), ninoing via Gorisia over the Kant (looo 
feet alntud^ to OpCfoa and Trieste, and the Sues Canal 
were vital ucton which helped to raise the dty from a 
mere hamlet to a first-claaa port. The Tauem line wss 
opened in 1909. See Sytum, Railway, paisfraph 6, section 
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exports arc: cofTee, rice and oil (mainly to the 
Balkans and the Levant), tobacco, rice starch, 
sugar, timber, cotton yams, iron and hardware, 
paper, clothing and woollens, magnesite, glass- 
ware, and beer; and imports include: raw cotton, 
oil-seeds, jute, wool, tea, flsh, nickel, boilers, 
ship fittings, coal, coffee, hides and skins, rice, 
copper, cereals in general, tobacco, and fruit. 

NationcUitiea , — As the peace following the 
European War (1914-8) was more or less patched 
up on a basis of nationalism, Trieste naturally 
came much into the limelight on account of the 
figures (below) revealed by the Austrian census 
of 1910: 


Nationality. 

Number. 

Italian 

11 8,959 

Slovene 

56,916 

German 

11.856 

Othera 

3.182 

Total 

190,913 

- - 

— __ 


By the Treaty of St. Gcriiiain-en-Laye (10th 
Sept., 1919) the city finally passed to Italy. 
Pop. 229,500 (approximately; this refers to the 
urea of 87 sq. miles in the old Austrian domains). 

Trigger-flshes (Balistcs), a genus of tele- 
ostean fishes, so named from the peculiar struc- 
ture of the dorsal fin, the first ray or spine of 
which cun only be depressed by the movement 
of the second ray — ^thc mechanism being thus 
like that of a gun-trigger. 

Trigonometry, in the literal and original 
sense of the word, is the science of the measure- 
ment of triangles. In order to construct a 
triangle, it is not necessary to know the values 
of all its * parts *, i.c. its three sides and three 
angles. If the three sides, for example, arc 
known, the triangle can lx* drawn, and the angles 
found by measurement. There must therefore 
be some unulytical formula connecting the value 
of an angle with the values of the three sides. 
The investigation of formula: of this type is one 
of the main objects of elementary trigonometry. 
It turns out that the relations sought do not give, 
in terms of the sides, the angles themselves, i.e. 
the numbers which represent the angles in 
degrees or radians, but certain fdnetions of 
these numbers. Thus if A is an acute angle of 
the triangle ABC, and if D is the foot of the 
perpendicular from C to AB, we have, by Euclid, 
ii, 18, AD /AC - (AC* + AB* - BC*)/(2AB,AC). 
so that, when the sides are given, the ratio AD /AC 
is known; and, by the properties of similar 
triangles, this is a function of the angle A alone. 

The trigonometrical ftmetions thus introduced 
are found to have applications far transcending 
mere geometry, so that it has become the prac- 


tice even in elementary teaching to define them 
for all values of the number on which they 
depend. We have first to show how this number, 
which may be positive or negative, can be repre- 
sented graphically by an angle. Take rectangular 
axes X'OX, Y'OY, and with centre O and any 
radius r draw a circle cutting these axes at 
X, Y, X', Y'. To represent a positive number 0, 
let a radius of the circle, starting from the posi- 
tion OX, revolve through an angle of 0 radians 
(see Degree) counter-clockwise; if 0 is negative, 
make the radius revolve through (—0) i^ians 
clockwise. Ix:t the co-ordinates of the point P, 
on the circle, at which the end of the moving 
radius arrives, be x, y. Then we take for defini- 
tions of the fiinctions cosine and trine, 

cosine0 = xjr, sincO = y/r; 
or, as they arc usually written for brevity, 
cosO = xjr, sinO — yfr. 

The number r is always taken {Mwitivc; x and y 
are positive or negative acc:orrling to the position 
of P, X being positive when I* is to the right of 
Y'OY, and y positive when P is above X'OX. 
Besides the sine and cosine, certain otiicr func- 
tions are in common use. Their definitions arc: 
tan0 = sin0/co80, cotO = cosO/sinO, secO = 

1 /cos0, coBccO = 1 /sinO. Of these four functions 
the tangent is the most im{K>rtant; the secant and 
cosecant seldom occur. Many important pro- 
perties of the functions follow at once from tlie 
definitions, c.g.: 

sin*0 -1- co8*0 — 1; sin(i77 — 0) — i»80; 

8in(7t — 0) -- siiiO; 

coB(7r — 0) ~ — cosO; 8in(— 0) — — 8in0; 

co8(~0) = cosO; 

8in(277 + 0) — sinO; eo8(27r -f 0) — t»sO. 

The last two equations show that the sine and 
eoshie arc jteriodic functions, their ]>criod being 
277. If the argument of the function is under- 
stood to be an angle, it is not necessary that the 
angle should l)e expressed in radians, and in 
geometrical applications it is usually expressed 
in degrees, so that we have such equations as 
co8(00® — A) = sinA, tan(180° 4 - A) = tanA. 

The relations beta'cen the sides and angles of 
a triangle ABC arc easily found from a figure. 
If a, b, c are the lengths of the sides opposite the 
angles A, B, C respectively, we have cosA » 
(6* 4- c* — a*) /(26c), with two similar equations; 
when the sides arc given, this determines A, with 
the help of a table of cosines. An equivalent form 
is a* = 6* 4 - c* — 26c cosA; this gives the 
third side when two sides and the included angle 
are known. Another important set of relations is: 
sinA/a sinB/6 » sinC/c; when two angles 
and a side are given, them determine the re- 
maining sides. By means of the abo^'e equations. 
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any triangk can be aotved^ i.e. given a lufRcient 
number of sides and angles, the rest can be 
found* In the process of solving triangles, for- 
mula suitable for working with logarithms are 
almost always used; the important case of two 
sides and the contained angle (say h, c. A) being 
given is solved with the help of the formula 
tan^(B ~ C) = cotIA(6 - c)/(6 + c). 

The development of the more analytical part of 
trigonometry starts with the addition theorem^ 
co6(A + B) = cosA cosB — sinA sinB, which is 
easily proved by geometry for all values of A and 
B, and which leads to the similar formula 
sin(A 4 - B) = sinA cosB -f eosA sinB. If 
we denote the symbol V — l by i, we deduce 
(cosA + i sinA) (eosB -f t sinB) = co8(A -f B) 
4 - i sin(A 4 - B); and (cosA 4 - i sinA)" ^ 
cosnA 4 - t sinnA, where n is any iiositivc integer. 
From the last r(*4sult, which is called Demoivre'H 
Theorem, the expansions of sinr and cosx in 
infinite series of ascending powers of x (see 
Function) are readily obtained. — Bibuography: 
Elementary treatises by H. S. Carslaw, Bridgett 
and Hyslop, Hobson and Jessop, Levett and 
Davidson; for analytical trigonometry* E. W. 
Hobson, Plane Trigonometry, G. Chrystal, 
Algebra. 

Trigonometry, Spherical, the brancli of 
mathematics which investigates the relations 
between the sides and angles of a spherical 
triangle. If three lines OA, OB, OC, not all in 
one plane, are cut by a sphere with centre O at 
A, B, C, then the planes OBC, OCA, OAB will 
cut the sphere in three great circles. The angles 
between the planes of the great circles are 
called the angles of the triangle. The angle A 
is therefore the angle between the planes OAB, 
OAC, and this is obviously the same as the angle 
between the tangents at A to the arcs AB and 
AC. By the sides of the triangle we mean the 
angles subtended at O by the arcs Bi\ ('A, AB; 
these are usually referred to as the sides BC, CA, 
AB, and denoted by a, b, c; they are pro|K)rtionul 
to the lengths of the arcs. 

The fundamental relation, giving an angle in 
terms of the sides, may be prov^ as follows. 
Let the tangents at A to the arcs AB, AC, meet 
OB, OC at E, F. Then coso = cosBOC = 
cosEOF == (OE* f OF* - EF*)/(20E.0F) - 
(OA* 4- AE* + OA* + AF* - EF*)/(20E.0F) 
= (20A* 4- 2AF.AE cosFAE)/(20E.OF) = 
(OA/OF)(OA/OE) 4- (AF/OF)(AE/OE) cosA; 
so that cosa = cosh oosc 4 - sinh sine cosA. The 
three formulse of this t 3 rpe inherently contain all 
possible relations between the sides and angles, 
as, for instance, sinA/sina ~ sinB/sinh = 
sinC/sinc. From any formula another can be 
derived by changing et, b, c into tc A, tc — B, 
It — C, A, B, C into it — a, tc — h, it— c. 
This is called the polar triangle transformation. 


the polar triangle A'B'C' being the triangle 
whose vertices are the poles of the sides of ABC, 
with A and A' on the same side of BC, and so 
on. It is easy to prove that A' it — a, 
a' It — A, d^., so that the transformation 
simply consists in applying a formula to the 
polar triangle. From the first formula given 
above, e.g., we deduce cosA — —cosB cosC + 
sinB sinC cosa. — Cf. McClelland and Preston, 
Spherical T^rigonometry. 

Trilobitea, an extinct and widely distributed 
order of Paloeozoic arthropods. Trilobites arc 
e8|)ecially characteristic of the Cambrian, Ordo- 
vician, and Silurian strata; a numl>cr of genera 
ocrur in the Devonian, but very few in the 
Carboniferous. They are named fn»m the fact 
that the IxKly is divide<l into thri'c lol>e8, which 
run parallel to its axis. The number of body- 
segments vuric's git*atly in difTertmt genera, and 
in some easels the animal cHiuld roll itself into a 
ball. For a long time no antenna* or limt>8 be- 
longing to these animals were known, but re- 
searches undertaken in the Ignited States have 
added greatly to our knowledge. The eyc-Icnscs 
are frequently lK*autifully preserveil. In Phacops 
catidditts etu'h eye has 4(M) fui*ets, and in Asnphus 
tyrannns 0000. The genera vary greatly in 
size, some Ix'ing a few millimetres and others 
50 centimetres lung. See plate Pnla*ontology. 

Trlmethylamine, (\H^, a volatile liquid 
with a fishy cxlour, prcsi*nt in herring-brine and 
some spc'cies of fiowers, usually manufiictured 
from the vinasse of the lietd-nsd sugar industry. 
It is us(*d in the manufuc'turc of methyl chloride, 
and lias been used os a cure for acute rheuma- 
tism. 

Trincomalee, a Bi>u|H)rt of Ceylon, until 1905 
a British naval station. It was token from the 
Dutch in 1 795. Pop. 1 1 ,205. 

Tring, an urban district and market town of 
Hertfordshire, England, on the (»rand .function 
Canal. It is un a^culturul centra. Tring Park 
is the seat of Lord Hotlischild, who has a fine 
zoological muscrum there. Pop. (1021). 4400. 

Trtoldad', the most southerly island of the 
British West Indies, 6 miles from the Venezuelan 
coast of .South America. Physiography, — Trini- 
dad is hilly, and has three distinct ranges trending 
east and west as a continuation of those of the 
mainland: (1) the afforested northern range 
(rises to 8100 feet in Tucuchc), (2) a low central 
ridge, and (8) the southern range (also afforested). 
.All the rivers are small, and generally flow east 
or west. The climate is healthy, and there are 
two seasons, the * dry * (beginning of February 
to middle of May) and the ‘ wet ’ (May to 
January). The * wet *, however, has a diy break 
of one month (the Indian summer), in October. 
About W F. is the mean annual temperature. 
Area, dbc , — ^The total area is 1976 sq. miles, and 
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the pop. about 800,000, of which about 180,100 
are Indian coolie immigrants; the white element 
comprises English, French, Portuguese, and 
Spanish, and there is a lower class of Negroes and 
Chinese. The chief language is English, but a 
peculiar French palots and also Spanish exist 
side by side with it. Homan Catholic (under an 
archbishop) and Anglican (under a bishop) arc 
the chief religions. Education is either govern- 
mental and secular or denominational (State- 
aided), and there are State and denominational 
colleges. British and United States gold is 
current, but British bronze and silver is ahiiost 
exclusively used. Towns. — Port of Sfiain is the 
capital and chief port. San Fernando (pop. 9000) 
is also a port, and Arima (5000) is inland. Rail- 
ways. — Port of Spain is the centre. All rail- 
ways arc on the 4-ft.-Kjr-in. gauge, and the total 
mileage is 124. The backbone of the system is 
the line Port of Spain-Arima-Sangre Grande 
(20 miles), from which a line projects at St. 
Joseph for San Fernando and Siparia. At 
Jerningham Junction, on the Siparia line, a 
branch is thrown off for Hio Claro (the Caparo 
Valley line). The Guaracara line (10 miles) is 
a branch of the Siparia line running to Princes 
Town, which is also served by the Cipero Tramway 
joining the line south of Son Fernando, and 
forming a part of the railway system. Production. 
— The exports, other than mineral, are chiefly 
cocoa, sugar, coco-nuts, molasses, bitters (Ango- 
stura, &c.), copra, and rum, all in order of value. 
There arc several mud volcanoes and four 
mineral springs, but a great feature of Trinidad 
is the Pitch Lake of I^a Brea, 1 14 acres in size, 
which annually furnislics large (juantitics of 
asphalt. Over twenty companies are engaged in 
the production of petroleum, 82,aU(l,0(K) gallons 
being produced in 1021, of which 87,802,(KK) 
gallons (40,210,220 gallons in 1010)^ were ex- 
ported. Petrol spirit and kerosene are also 
exported. Imports include: textiles, flour, 
dried flsh, rice, meat, machinery, hardware, 
lumber, and a quantity of gold from Venezuela 
in transit for Europe. One-third of all trade is 
with the United States, a quarter with Great 
Britain, and one-eighth with Canada. Govern- 
ment, — ^Trinidad ineludes Tobtigo for adminis- 
trative purposes, the colony being culled Trinidad 
and Tobago. There is a Governor, with an 
Executive Council (7 members) and a Legislative 
Council (appointed by the Governor). 

History. — Columbus discovered Trinidad (81st 
July, 1408), but the Spanish Governor did not 
take up duty until 1582. Raleigh pillaged the 
island, and on the whole it was a very uncom- 
fortable place to live in until a British expedition 

* In iQiQ, fliirteen oompanies extracted 64,436,63a gallona 

of crude petroleum. In loao, 72,005,047 gallona were pro- 
duced, and 36,254,174 galluna exporUMl 


conquered it in 1707. It became definitively 
British by the Treaty of Amiens (1802). 

Trinidad, a Brazilian island in the South 
Atlantic, in 20° 80' s. lat., 20° 50' w. long., about 
8 sq. miles in area. It ia of volcanic origin and un- 
inhabited, but has freshwater springs. About 80 
miles due cast are the Martin Vaz rocks (three), 
called after their discoverer, who landed in 1510. 
Trinidad was awarded to Brazil in 1805 on the 
grounds of its discovery in the sixteenth century 
by Tristan da Cunha. 

Trinidad, a city of Colorado, United States, 
the county seat of Las Animas county, on 
Purgatory River; served by the Atchison, 
Topeka, & Santa F^, the Colorado & Wyoming, 
and the Colorado & Southern Railways. It is 
a coal-mining centre, with coking-ovens, railway 
repair-shops, &c., and coal is shipped in large 
quantities. The adjacent region is also im- 
portant for its stock-raising. Pop. 10,050. 

Trinidad, a town of Santa Clara province, 
Cuba, about 4 miles north of Puerto Casilda 
(pop. 2000), its port. It has exports of sugar, 
rum, honey, and molasses, and coffee is produced 
locally. Trinidad was founded in 1514 as one of 
the first seven cities of Cuba, but pirates made 
it BO unhealthy to live in that it was eventually 
removed inland. Poj). 40,000. 

Trinity. The Trinity, in Christian usage, 
means the conception of God os Father, Son, and 
Holy Spirit, i.e. the unity of the divine nature 
is regarded as containing distinctions of a three- 
fold character. The grouping of deities in a triad 
is not, of course, peculiar to Christianity. The 
sacred associations of the number three, in the 
ancient world, led to various trinities. Thus 
Hinduism had Brahma, Vishnu, and Shiva; the 
li^gyptions had a family trio in Osiris, Isis, and 
Hums; and the Babyloniims hod triads. There 
were anticipations of the Cliristian Trinity even 
in Judaism, with its Alexandrian 8|>ecultttion8 
alxiut the Logos. But the Christian Trinity was 
not that of Father, Mother, and Son, although 
the inythologic!al tendency, fostered by the later 
worship of the Virgin Mary, did sometimes tend 
in this direction, just as the original and essential 
Trinity ** in more recent times is apt to be 
suiKsrsedcd as a practical object of devotion by 
tlic yet more human group (sometimes nick- 
named the * Jesuit Trinity *) of Jesus, Mar}% and 
Joseph, which is so >ivddly present to the popular 
religious imagination in Roman Catholic coun- 
tries to-day ’* (C. C. .1. Webb, Problems in the 
Relations of God and Man^ p. 288). The Christian 
doctrine of the Trinity is a doctrine which seeks to 
interpret experience, and the primary experience 
is that of faitli in Jesus Christ as the supreme 
revelation of God, as the mediator who has 
restored a fallen world of men to unity with 
God, and in whom God has united Himself 
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with humanity. This experience has carried 
with it firom the first an overwhelming con- 
viction of Jesus as divine. The problem is, how 
to reconcile fiuth in one God with the passionate 
belief that Christians cannot give any title to 
Jesus which is too exalted. Along with this goes 
the experience of God as Spirit, not simply as the 
immanent soul of the world, but as present in the 
Church. These implications are the genns of the 
later speculation, which eventually became 
crystallized into the doctrine of the Trinity. 
God the Father, revealed in God the Son, through 
God the Spirit — ^that seemed the best way of 
expressing the fiill content of the Christian 
consciousness. The characteristic development 
of the ‘ trinity * idea in Christian theology starts 
from the conception of the Incarnation. Where 
that is grasped vitally, the Trinity becomes 
intelligible; not otherwise. Hence the contn>- 
versies from the fourth century onwards turned 
first on the person of Christ, and then on the 
Trinity. The one truth involved the other. 
Which corresponds to the order of cxperienccY 
The faith in the Trinity originates in the personal 
relationship between the Christian and his 
Saviour, and so far as there is a genuine Trini- 
tarian belief it depends upon this primary ex- 
perience. Through Jesus and Jesus alone we 
understand what the Father is and what the 
Spirit means. The Trinitarian doctrine may be 
and has been defended metaphysically and 
illustrated from psychology, but its soil lies in 
the personal religious consciousness of the Chris- 
tian. ** There is some real faith in the Incarna- 
tion ”, said Dr. Hort once {Life of F, J. A. Hort, 
vol. ii, p. 140), ” left in various quarters, but in 
England the Trinity seems to have become the 
one great dogma. It has been killed, one fears, 
by that hapless quicumque voU, and its substitu- 
tion of geometry for life.” The evaporation of 
interest in the Trinity has always bwn due to 
mechanical or mythological statement of it, 
which have either removed it into the region of 
an unintelligible mysteiy or made it too narrow 
by falling into tritheistic expressions. And in 
both cases the failure ultimately has lain in the 
divorce of doctrinal speculation from experience 
or in an inferior type of experience. 

The term was one of those introduced by 
Tertullian, who was apparently the first to use 
trinilaa as an expression for the distinctions 
within the divine nature. These distinctions are 
real and eternal, not passing phases of God in 
relation to men, as Sabellius implied. The ab- 
solute nature of God is not the result of these 
distinctions or eventual interactions, but their 
ground. The unity of God*s peisonality involves 
the distinctive ‘ Father *, ‘ Son and ‘ Holy 
Spirit * as essential to the frill self-expression of 
God. The relation of Christ as Son to the Father 


was not originally connected with (latemity 
in the sense of other religions; the figures of 
* Son * and * Father * were used to denote the 
closest relation of being, in which one shares 
the life of another ftt)m whom he derives his 
existence and autliority. Hence, when Arianism 
said that Jesus was merely a super-man or 
secondary God, the Church n*plicd that this was 
neither history nor religion; Jesus was God's 
Son, of the same essence as the Father. Similarly, 
the Holy Spirit as the acti\^ power of the 
Godhead in the Church must be personal; this 
is one inference, tliough it has never commanded 
the some convincing power us in the case of 
belief in the Father and in the Son. In any case, 
the formulated doctrine does not assert three 
separate w'ills or entities in the Godhead. * God 
in three |)enions * is more accurate than ‘ three 
persons in God *. Tlie imperfect sense of what 
we know as ]K'rsoiiality, and the difficulties 
connected with old associations of the (irtTk and 
I.atin terms hypoi/Ums and pmamat have 
seriously handicapi>ed the presentation of the 
Trinity; even in mcMlcrn times the idea of 
|K*r8onality is apt to l)e t'onfounded witli in- 
dividuality, and analogies art^ rarely helpfril in 
explaining how one substance or essi'iiec in God 
is manifestc*d in three distinct and yet interrelated 
nuKles. 

The Trinitarian dogma, it is claimed, is the 
only one which does full justice to the implicates 
of the Christian ex|)erience; it eornpletcs theism 
by safeguarding it against deism on the one 
hand and pantheism on the other, but it also 
renders explicit the relation of the Christian 
to God through Christ and through the Spirit. 
** While the Son enables us to understand the 
being and action of [lersonulity within the God- 
heaci, the Spirit enables us to conceive its being 
and action without. There is an immanent 
presence of God in man, but it represents personal 
agency, not impersonal energy. The God who 
abides in us is a person who is of the essence of 
the Godhead, and is ever translating its inner 
qualities and life into the form of one dependent 
yet related being ” (A. M. Fairbaim, Chritt in 
Modem Theology^ p. 491 ). Thus the fullness of 
faith is completed. ” God was in Christ recon- 
ciling the world unto Himself”; ”by Him we 
Ijclieve in God ”: these instinctive expressions 
imply that Christ is more to us than any prophet 
or interpreter of God the Father. And, ” because 
ye are sons, God hath sent forth the Spirit of 
His Son into your hearts, crying, Abba, Father ”, 
implies more than one influence. The Spirit 
completes the presence and revelation of Christ 
the Son. God's revelation begins by the manifes- 
tation of the Father through the Son, and is 
completed by the Spirit; the whole process must 
be equally dhdne, and it is the intuition of this. 



TRIOLET 


TRINITY COLLEGE 202 


not any purely speculative interest, which has 
led to the Trinitarian doctrine. 

The tendencies in modem thought which have 
tended to revivify interest in the Trinity, and 
at the same time to necessitate a restatement 
of its essential idea, are (a) mysticism; (b) 
metaphysics, with their speculations upon the 
absolute; and (c) the social interest, which 
l>oints to a fullness of ‘ social ’ life in the Deity. 
But fundamentally the pressure in favour of the 
Trinitarian view comes from experience, and by 
its capacity to meet experience it is justified. 
As Dr. .Tames Drummond admitted, in his 
Hibbcrt lectures on Via, Veritas^ Vita (p. 208), 
it has always been the “ reality of the funda- 
mental Christian facts which imparted to the 
doctrine all its religious vitality **, and there 
arc certain elements in the classical Christian 
experience, already adumbrated in the New 
Testament, which may be said to result nec^- 
sarily in some conception of God which is 
trinitarian. 

Bibliography: The ec(;lesiastieal history of 
the do(!trine is treated in books like Fisher’s 
History of Christian Doctrine (Edinburgh, 1800), 
Uarnaek’s Historj/ of Dogma (English translation, 
London, 1804 f.), and .1. Tix^ront’s Histoire des 
dogmes (Paris, 1002); recent discussions in T. B. 
Strong’s Manual of Theology (1802, chap, iv), 
J. Orr’s Christian View of God and the World 
(1808, chap, vii), .T. 11. Illingworth’s Doctrine of 
the Trinity (1007), W. Adams Brown’s The 
Trinity and Modem Thought (1007), S. A. 
M’Dowall’s Evolution and the Iktctrine of the. 
Trinity (1018), and C. Gore’s Belief in Christ 
(1022, pp. 231 f.). 

Trinity College, Cambridge, was formed by 
Henry VIII in 1540 by the extension and con- 
solidation of several earlier foundations. The 
college is the largest in the university. Of the 
long line of distinguished alumni may be men- 
tioned Bacon, Barrow, Notion, Dry den, Cowley, 
Porson, Byron, Macaulay, Hallayi, and Tennyson. 

Trinity College, Oxford, was founded in 
1554 by Sir Thomas Po|>e. It occupied the house 
and precinct of a Benedictine hall called Durham 
College, which was founded in 1280 and endowed 
by Bishop Thomas Hatfield in 1881. The front 
quadrangle lies o|)cn to Broad Street; there are 
modem buildings (1887) on the east side; on 
the north is the president’s house and the chapel 
(1694) in a classic style. Among famous members 
of this coU^ have been William Pitt, first Earl 
of Chatham; Cardinal Newman; and the his- 
torians Stubbs and Freeman. Randall Davidson, 
Archbishop of Canterbury, and Sir Arthur 
Quiller-Couch, King Edward VII professor of 
English literature at Cambridge, are alumni of 
Trinity College. 

Trinity Hall, a college at Cambridge, founded 


1^ William Bateman, Bishop of Norwich, in 1850, 
incorporated by Act of Parliament in the reign 
of Elizabeth. * The Hall *, as it is always called 
colloquially, has been for many centuries famous 
for its teaching of law, which is encouraged by 
several lectureships and studentships. 

Trinity House, London, a society incorpo- 
rated in 1514 by Henry VIII for the promotion 
of commerce and navigation, by licensing and 
regulating pilots, and erecting and ordering 
lighthouses, beacons, buoys, &c» The corporation 
is now empowered to appoint and license pilots 
for the English coasts, and has a general super- 
vision over the corporations which have charge 
of the lighthouses and buoys of Scotland and 
Ireland, subject to an appeal to the Board of 
Trade, to whose general superintendence the 
Trinity House is also subject in matters relating 
to England. The corporation consists of a 
master, deputy-master, a certain number of 
acting elder brethren, with an unlimited number 
of younger brethren. The master and honorary 
elder brethren are chosen on account of eminent 
social position, and the other members from 
ofllcers of the navy or the merchant service who 
possess certain qualifications. The corporation 
derives its revenue from lighthouse and other 
dues. Trinity House, on the north side of Tower 
Hill, London, was built in 1795. — Cf. W. H. 
Mayo, Trinity Ilouse^ London^ Past and Present, 

Trinity Sunday, the Sunday after Whit- 
sunday. It was definitely established us a Church 
festival by Pope John XXII in 18.84. All the 
principal feasts occur in the half-year between 
Advent Sunday and Trinity, and all the Sundays 
fttim Trinity to Advent are called Sundays after 
Trinity. 

Trio, a composition, cither vocal or instru- 
mental, for three performers, or one written for 
a single instrument in three real parts. In this 
second case the instrument is generally the 
organ, and the best-known examples are Bach’s 
six orgiui sonatas, in which each hand has a part, 
the tliird part being given to the pedals. In 
trios for three instruments the earlier examples 
were generally written for strings (Beethoven’s 
five trios arc excellent specimens), but with the 
advent of the pianoforte, combinations of that 
instrument with violin and ’cello came quickly 
into favour and have occupied the first place 
ever since. The best specimens are provid^ by 
the beautiful works of Beethoven, Schumann, 
and Brahms. The term trio is also applied to the 
middle, contrasting section of the typical march, 
or other piece of simple dance music. 

Triolet, one of the fixed forms of verse in- 
vented in medieval France; a stanza of eight 
lines, constructed on two rhymes, in which the 
first line is repeated as the fourth and seventh, 
and the second as the eighth. Its scheme of 
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rhymes is therefore as follows: A, B, a. A, a, b, 
A, B (the capital letter represents tiie refhun). 
The triolet is the most exacting of all the fixed 
forms of verse, owing to its shortness and the 
delicate art which is required to introduce and 
reintroduce the refriiin appositely. It is easy to 
write a triolet which complies with the r^es; 
extremely difficult to write one whose art con- 
ceals its art. The triolet has been called a ** tiny 
trill of epigrammatic melody turning upon its 
own innocent axis The inventors of the triolet 
used it for serious poems, but it has gradually 
been monopolized by the most trivial and 
ephemeral subjects. The triolet was reintro- 
duced into English in 1873 by the future Poet 
Laureate, Mr. Robert Bridges. Its most successful 
exponent was Austin Dobson (1840-1921). In 
modem France the most celebrated writer of 
triolets was Theodore dc Banvillc (1823-91). 
The following quaint example of an early triolet 
was found by Austin Dob^n in an old French 
play: 

Mon fils. Absalon. 

Abulon, mon fils, 

Las! i^fdu Tavon 
Mon fils Abtalon; 

II faut que soyon 
£n gnet deuil confis 
Mon fill Absalon, 

Abtalon, mon filil 

As an English example, the following by 
Austin Dobson cuniiot be bettered: 

Urceus Exit 

I intended an Ode, 

And it turned to a Sonnet, 

It began d la mode, 

I intended an Ode; 

But Roae croated the road 
In her latest new bonnet. 

I intended an Ode, 

And it turned to a Sonnet. 

Triptaenyl-methane, ClRC^Hj),, a hydro- 
carbon in which three of the hydrogen atoms of 
methane (CH4) are replaced by three phenyl 
(C 4 II 5 ) groups. It may be prepared from chloro- 
form and benzene in the presence of anhydrous 
aluminium chloride, and crystallizes in colourless 
prisms. It is the mother-substance of an exten- 
sive series of dyes. 

Triple Alliance. The origin of the Triple 
Alliance of Germany, Austria-Hungary, and 
Italy, which profoun^y affected international 
relations in Europe from 1882 to 1914, is to be 
traced to the settlement that followed the con- 
clusion of the Franco-Prussian War in 1871. 
The annexation of Alsace-Lorraine by Germany 
made a ftiture war probable, and the rulers of 
the new German Elmpire were determined to 
secure their position by a system of alliances. 
The first attempt in this direction was the League 
of the Three Emperors (Germany, Austria, and 
Russia), formed in 1871 and extended by on 


understanding with Italy in 1873. But the 
divergence of Austrian and Russian interests 
became acute during the troubles in the Balkans, 
which were terminated by the Congress of Berlin 
in 1878, and although the three emperors con- 
tinued to meet until 1885, Germany had by that 
time been compelled to choose between Austria 
and Russia. She chose Austria, and a secret 
treaty was negotiated in 1879, by which the two 
countries agreed to support eat^h other in the 
event of a Russian attack upon cither. At the 
same time, BismareJe encouraged Italy to seize 
Tunis, thus embroiling that country with 
France; and in 1882 Italy joined Gcnnany and 
Austria, and the Triple Alliance was formed. 
Its existence was kept a profound secret, and did 
not become known until it was revealed in 1887 
by The Times, The Alliance was renewed on 
HC'veral occasions, and was still in force when the 
Euro}K*an War bn>ke out in 1914. The objetrt 
of Bismarck in the inclusion of Italy was to 
secure that France, when attac'ked by Germany, 
would lx* comi»clIed to guard her Italian frontier, 
and, possibly, to engage in military o|N*rutions 
there; but the event proved to lx* an illustration 
of his own saying that ** inteniational iMilicy is 
a fluid clement which, under certain conditions, 
will solidify, but, on a change* of utmcNiphcrc, 
reverts to its original condition **. Italian 
antagonism to France pas 8 t*el away, the ancient 
hemtility to Austria reasserted itself, and some 
yc'ars liefore 1914 it was generally regarded as 
very doubtful if (Germany and Austria could 
rely ujxjii Italian 8 UpiK)rt in the event of war. 
The renewal of the Trifile Alliance* was opposed 
in 1912 by the Nationalists in the Italian (!hamlM*r, 
and in the following year there was on agitation 
in the Italian press for its dissolution. On the 
outbreak of war, Italy at once announced that 
she did not regard herself as bound by the tenns 
of the Alliance* to give assistance to the Central 
Powers, and declared her neutrality; but she did 
not sec*ede from the Alliance until May, 1915, 
when the Italian Government brought the 
Triple Alliance to an end by denouncing the 
treaty witli Austria and claiming freedom of 
action for Italy. 

Trip'oll, the name of several towns. ( 1 ) A 
town of Libya, capital of the Italian province 
of Tripolitania. It is one of the oldest cities in 
the world, having been founded by the Phoe- 
nicians as GBd, and it was chief among the three 
cities (CEa, Leptis Magna, and Sabrata) that 
fonned the Afri^n Tripolis. The Roman colony 
(Ea Colonia was foundi^ in the first century, and 
was destroyed by the Aunisiani, a Libyan tribe, 
who also attacked Lepti* Magna, After the 
Mahommedan conquest a new Muslim town 
sprang up with the old Roman name in an 
Arabic dialect as Tarabulus^ which is still the 
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Arabic name, although al-Gkarh (of the West) is 
added, to distinguish it from Tripoli in Sy^. 
Tripoli is the Mediterranean outlet for Darftir, 
Lake Tchad, Kano, and Timbuktu, and is the 
place upon which trans-Saharan caravan routes 
from these places converge. It is also the nodal 
point of the Tripolitanian railways. Pop. 08,000. 
(2) A town of the Lebanon (q.v.), Syria. It was 
the TripolU of the Phoenicians, the federal town 
of the three great cities of I'yre, Sidon, and 
Aradus, and the place where the great council 
of Phoenicia met on three occasions. Each of 
the cities had a separate wallcd-in quarter within 
the town. The Phoenician name has perished, 
and only the Greek form remains. In a.d. 088 
tlie town fell to the Arabs, and thereafter 
figured largely in the Crusades. The modem 
Arabic name is Tarabulua* It was occupied by 
the British during the European War. Pop. 

80.000. (8) A town of Greece, sometimes called 
Tripolitsa. It derives its name as representative 
of the site of the ancient Arcadian towns of 
TegeOf Maniineiay and PaUaniium, which stood 
on the modern Plain of Tripoli. I'ripoli itself is 
not an ancient foundation. Pop. 1 1 ,5(K). 

Tripoli, a material originally brought from 
Tripoli and used in polishing metals, marbles, 
glass, &c. It is yellowish-grey or white, rough to 
the touch, hard in grain but not compact, and 
readily absorbs water. It is usually composed of 
the minute frustulcs of diatoms, accumulated 
in lakes; but the term is also used for similarly 
fine-grained siliceous material resulting as a 
residue from the solution of limestone. Sec 
Rotten-aUme. 

Tripolitania and Gyrenaica^ two discrete 
districts of Northern Africa which together fonn 
the Italian colony of Libia Italiana, or, in English, 
Libya; area, 400,000 sq. miles; pop. about 

1.000. 000, of which some 28,400 are European 
(1028). Phyaical , — Tripolitania comprises a 
coastal plain of sand-dunes and aebkhaa (salt 
pans in the dry and lagoons in the wet season), 
backed by a line of rich oases. The coastal 
plain is divided into etistcrn and western sec- 
tions; tlic eastern dune region, fringing the Gulf 
of Sidra and enclosing the Sebkha Tawerga, or 
Great Salt Marsh, swings westward at Misurata, 
and draws up abruptly some 0 miles east of 
Homs (Khoms), where the hills reach the sea; 
at Homs the hills end and the western coastal 
plain begins. Of the oases the best known are: 
Mensha (or Meshia), in which stands Tripoli 
town; Tajura, a westward extension of Mensha; 
Zliten; Misurata; Zanzur; Zawia; Bu Ajila; 
and Zwara. Behind the (K)U8tal plain is the 
Jefora (sandy flats), a steppe-like region which 
has a breadtli of 60 miles south of Zwara and 
narrows to 80 miles broad behind Tripoli town. 
These flats cover an area of approximately 


5000 sq. miles, and rise in the south towards the 
steep crescentic escarpment of the Jebel or 
Main Plateau (2000 feet average altitude; Jebel 
Takuk, an isolated volcanic neck, 2800 feet 
altitude), a dissected plateau with four main 
divisions; (western) Jebel Neftisa; (central) 
Jebel Yefren and Jebel Gharian; (eastern) Jebel 
Tarhuna. At the foot of the mountains the 
intermittent rivers have brought down rich 
alluvial deposits, which spread on to the Jefora 
as delta fans. Southwards from the Jebel is The 
Hanunada al-Homra (40,000 sq. miles), the 
* red wilderness *, an immense sloping plateau of 
red rock covered with small red stones. In The 
Hammada twelve years or even more may elapse 
between rainfalls. Bounding The Hammada on 
the south are the volcanic Jebel es-Suda or 
Black Mountains (Nabel es-Diruj, 4800 feet 
altitude) and their ramifications, which descend 
by abrupt terraces to the Fezzan basin, but rise 
again in the remote hinterland to merge in the 
main Saharan plateau. Its Saharan affinities 
is the chief characteristic of Fezzan^, for it 
comprises only a few oases, such us Murzuq, 
Tcjcrri, and Katrun, separated from each other 
by rocky plateaux covered by wildernesses of 
sand-dunes, and broken here and there by jagged 
ridges. Cyrenaica is the richest region of Libya, 
and is physiographically the same as in the time 
of Strabo, despite all that has been written about 
desiccation.* It comprises a plateau, a tilted 
mass of Elocene limestone which, between 
Tolmeita and the Egyptian frontier, reaches the 
sea, to which it falls by two terraces, and is 
elsewhere separated from it by a very nllrrow 
coastal plain. Cyrenaica is a horst bounded by 
fault scarps. A scries of powerful faults have 
caused the foundering of the extension of the 
plateau beneatli the Mediterranean, and have 
formed the Bays of Solium, Bomba, &c., as 
well as the Gulf of Sidra. According to Gregory, 
Cyrenaica consists essentially of a vast block 
of Eocene limestone capped by some outliers of 
Oligocene and Miocene, and fringed by low- 
level marine Pleistocene limestones. There are 
no pre - Cainozoic rocks in Cyrenaica. The 

*Feszan •ctiully begini at the aouthem end of The 
Hammada, and extends southwards to the Tummo Moun- 
tains, its south - western extremity touduM the Taxili 
Plateau. One striking physical feature of Fesnn is die 
wadis, which depart from the uniform trend from nordi to 
south of the Tripolitanian wadis, and run from west to east. 
The chief wadi is the Wadi Shiati. Down to the present day 
the Fexxani drive their cattle to pasturage on the ahores 
the Gulf of Sidra, as did their ancestors when the land was 
the classical PhaMomia, and the gulf the Syrtis Fesaan 

was the land of the Garatnantet, but during the wars of 
centuries the original people disappeared, and their de- 
generate representatives remain in the Jebel of T^jerri and 
other places. At Ghat congregate the Tuareg: and the 
negro is ubiquitous, in fact negro blood may be said to 
predominate, and few of the Fenani are free from it. 

^Cf.J.W.Or^ry, It the Earth Drying Uft inGmgrtipkicti 
yotimal, vol. xkii (1Q14), pp. 148-73, 393-318 (wim biblio- 
gtephy); also pp. 45*-9. 
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plateau has western and eastern divisions, saffron, palms, olives, and esparto grass (ha^a; 


named respectively Jebel Akhdar (Green Moun- 
tains; 2500 feet) and Jebel al-Akbar (Great 
Mountains; 700 feet average altitude). The 
northern versants of these are ftirrowed by many 
deep wadis, some forming hanging valleys, and 
in their process of cutting back the torrential 
intermittent streams have carved the northern 
face of the plateau into hill-like formations. The 
Jebel Akhdar, the ancient Marmuric highlands, 
slope to the Nile delta, and both divisions fall 
southward to the Aujila depression, which 
separates them from the Libyan Desert, a 
monotonous sandy waste containing the Kufani 
Oasis (see Smuasi), Along the seaboard of both 
Tripolitania and C^renaica there is a continuous 
drifting of sand, which has filled up many ancient 
harbours and has engulfed and obliterated once 
flourishing Roman towns such as Leptis Magna. 
CUmaU, dkc. — ^The climate of Libya generally is 
Saharan, i.e. hot; but it is not unhealthy, and 
is made more bearable by the extreme atmos- 
pheric dryness of the three hottest months. May 
June, and July. Cjrrenaica is drier than Tripoli- 
tania. There are two seasons, wet and cold 
between November and April, and hot and dry 
from May to October, when there is no rain, and 
after June all plant life except oases shrivels up 
and is burnt by a remorseless sun. In Tripoli 
the climate of Jefara and Jebel is Mediterranean, 
with winter rains from November to February. 
Snow is not uncommon at Gharian, but south of 
the Jebel even rain is a rarity. Malaria is most 
prevalent adjoining the sebkhas and oases. 
Other common diseases are ophthalmia (from 
which nearly all Arab countries suffer), leprosy, 
tuberculosis, and dysentery (from contaminated 
water, e.g. that brought down by the wudis 
during floods). — Bibuooraphy: (Physiographi- 
cal) Dr. Adolf Vischer, Tripoli^ in The Geogra^ 
phieal Journal^ vol. xxxviii (1911), pp. 487-03 
(with a short bibliography); J. W. Gregory, 
Pgrenoteo, in The Oeographical Journal, vol. 
xlvii (1016), pp. 821-45 (with a bibliography, 
maps, and diagrams); H. J. Llewellyn Beadnell, 
Sand Dunea of the Libyan Desert, in The Geo- 
graphical Journal, vol. xxxv (1010), pp. 879-05 
(with plates, diagrams, and maps); J. W. 
Gregory, The Geology of CyrmaUa {Quarterly 
Journal Geological Society, part iv, vol. Ixvii 
(Nov., 1011). 

Production: TripoHtania. — In the rich oases 
of the coastal zone the date-palm flourishes, and 
provides at once the staple food, two fermented 
liquors, ftiel and building timber, leaves for 
basket-making and hut-thatching, and stones 
for crushing as a cattle fodder or for export to 
the ingenious Europeans who grind them for 
sale under the alluring title cqOTee. Olives, oranges, 
lemons, and fruit trees on the coastal plain. 


SHpa Tenadaeima) on the Jebel, and palms 
around the oases, are the chief products. Salt 
is worked in the aebkhaa, and the coasts of both 
Tripolitania and C 3 rrenaica are rich in sponges, 
which have been fished since 1885. March to 
October is the main season. From Fezxan comes 
soda and potash. In Cyrenaica salt is worked, 
and the date-palm flourishes on the narrow 
coastal plain, where, around Benghazi, the 
relics of the cypress and olive plantations of the 
ancients are still found. This coastal plain may 
Ijc regarded as a transition zone in wMch Medi- 
terranean and African flora meet and inter- 
mingle. In the coastal oasis horticulture is 
carried on. Barley is an important crop in 
both Cyrenaica and Tripolitania, the surplus 
being in good demand by Scottish maltsters 
for whisky production. In the hinterland there 
are large tracts of ha^a as yet unexploited. 
Cattle, sheep, goats, donkeys (for work), horses 
(for riding), and camels (for food, hair, transport, 
&c.) are bred. According to Vischer, cattle are 
exported to Crete and Malta; but the main trade 
passes overland to Eg 3 rpt. The future of Libya 
must be decided by agriculture alone, since of 
mineral wealth there is none.^ 

RaUwaya, — In Tripolitania the nodal point is 
Tripoli town, whence lines run: (1) to Horns via 
Tajura (75 miles), with a branch at Fomaci 
Junction for Ain Zara (6 miles); (2) to Gharian 
via Azizia (81 miles), with a branch Gheran 
Junction-Zwara (04 miles). All these lines are 
on the standard Italian colonial gauge of 8 feet 
1 1 inches, and are supplemented by lines of the 
Decauville type. Benghazi is the nodal point 
of the C!yrenaican railways to Dcma (a standard- 
gauge line). Benina and Rejma are also served 
by standard gauge; but Dcma and Benina are 
centres of Decauville systems, as are also Fort 
Artesian and Barka. 

Towns: Tripolitania. — Tripoli is the pro- 
vincial capital. Other towns and settlements are: 
Zanzur, Zwara (port), Zawia (a district head- 
quarters and wireless station, second only to 
IVipoli as an agricultural centre), Homs (a 
fairly modem town exporting halfa, and a former 
centre of the barley export to Great Britain), 
Gbargaresh (8 miles by rail west of Tripoli; a 
quarrying centre and wireless station), Tajura 
(in a coastal oasis), Misurata (a new Italian 
port about 7 miles east of the town; pop. 0000; 
a former slave-port which exports carpets, dates, 

* In ckswml timc« the nre plant sUphium or Uutrpithm, 
the chief aource of the gum-ream fastr, much uaed by 
phyaiciana of die time, waa one of the chief Cyrenaiean 
producta, but the region waa alao famoua for ha oitrichea 
and ita hooey, and la^ atuda of boraea were kept at Cyrene 
and at Barka, but eqiecially at Baika, although there is a king 
of Cyrene mendooed by Pindar aa a great horeainan and 
winner of chariot-racca. SUphium was, however, the staple 
product, and at ita heute Cyrene carried on a great trade in 
that commodity with Egypt and Greece. 
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and cereals, and has weaving industries), Taweiga 
(an oasis of 14 sq. miles on the fringe of the great 
Tawerga Sebkha), Soite (a port), Nalut, Mizda, 
Gharian (centre of ail olive and barley district), 
Tarhuna (a district head-quarters), and Azizia 
(an agri(!ultural centre). Gliadatnes and Ghat 
are trading cities and caravan centres of the 
hinterland. Cyrenaica. — Benghazi is the pro- 
vincial capital. Other towns and places are: 
Marsa Susa (ancient ApoUonia, port of Cyrene), 
Tolmeita (ancient Ptolemaia\ a modem port and 
garrison town), Dema (a port and railway 
centre; pop. 7000), Tobruk (the finest natural 
harbour on the North African seaboard). Solium 
(on the Egyptian frontier), Merj (pop. 4000; the 
only Cyrenaican inland town of any conse- 
quence), and Bomba (a fine natural harbour, 
but inferior to Tobruk). 

Oovemment, — Tripolitania and Cyrenaica form 
distinct administrative entities having each its 
own Governor responsible to the Italian Colonial 
Minister. There is a small local Parliament 
elected by universal franchise, and aU natives 
are citizens and the political equals of those who 
are Italians by nationality. Tribunals and 
regional tribunals under civil magistrates are 
provided as port of the legal machinery, but in 
penal cases the ordinary judicial law of Italy is 
invoked. 

Bibliography: A Handbook of Libya (com- 
piled by the G.S. Naval Intelligence Staff: H.M. 
Stationery Office); Peace Handbook No, 127 (in 
vol. XX ), Italian Libya (compiled for H.M. 
Foreign Office: H.M. Stationery Office). These 
are general handbooks on the geography, history, 
production, &c., of Libya. W. K, M'Clure, Italy 
in Nortii Africa; G. Rohlfr, lYipoKtania; Tullio 
Irace, With the Italians in Tripoli (deals with 
the Turco-ltalian War). 

Triptych (trip'tik; Gr, triptychoa, folded 
thrice), a picture, carving, or other representation 
in three compartments side by side; most 
frequently such as is used for an altar-piece. 
The central picture is usually complete in itself. 
The subsidiary designs on either side are smaller, 
and frequently correspond in size and shape to 
one half of the principal picture. 

Trl'reme (Lat. treat three; remw, oar), a 
galley or vessel with three benches or ranks of 
oars on a side, a common class of war-ship among 
the ancient Greeks, Romans, Carthaginians, &c. 
The trireme was also provided with a large 
square sail, whi(;h could be railed during a fair 
wind to relieve the rowers, but waa never em- 
ployed in action. 

Tristan da Guaha (d&-kun'ya), the largest of 
three islands in the South Atlantic (the others 
being Nightingale and Inaccessible Island), 
about 1800 miles south-west of St. Helena. In 
1817 it was occupied by Great Britain, and, after 


the death of Napoleon, practically the whole of 
the St. Helena garrison and some shipwrecked 
mariners moved to Tristan and founded a 
settlement. There is no administration, no 
crime, and no alcohol, moral rule being in the 
hands of the oldest inhabitant. There are cattle, 
sheep, and pigs; some poultry are raised, and 
potatoes and fruit-trees (apple and peach) are 
cultivated. Food-shorta^ is common. Pop, 
about 180. 

Triton 'id SB, a family of marine nudibran- 
chiate sea-slugs, many of which are found on 
the coasts of England, France, and other Euro- 
pean countries. 

Tritons, in Greek mythology, the name of 
certain sea-gods. They are variously described, 
but their body is alwajrs a compound of the 
human figure above with that of a fish below. 
They carry a trumpet composed of a shell, which 
they blow at the command of Poseidon to soothe 
the waves. 

Tri'umph, in Roman antiquity, a magnificent 
procession in honour of a victorious general, and 
the highest military honour which he could 
obtain. It was granted by the senate only to one 
who had held the office of dictator, of consul, or 
of praetor, and after a decisive victory or the 
complete subjugation of a province. In a Roman 
triumph the general to whom this honour was 
awarded entered the city of Rome in a chariot 
drawn by four horses, crowned with laurel, and 
having a sceptre in one hand and a branch of 
laurel in the other. He was preceded by the 
senate and the magistrates, musicians, the spoils, 
the captives in fetters, &c., and followed by his 
army on foot, in marching order. The procession 
advanced in this order along the Via Sacra to 
the Capitol, where a bull was sacrificed to 
Jupiter, and the laurel wreath deposited in tlie 
lap of the god. Banquets and other entertain- 
ments concluded the solemnity. A naval triumph 
differed in no respect from an ordinary triumph, 
except that it was upon a smaller scale, and was 
characterized by the display of beaks of ships 
and other nautical trophies. The lesser triumph, 
which was accorded to a victorious general who 
had not gained a victory decisive enough to be 
rew'arded with a triumph, was known as ovatio. 
In celebrating an ovation the general entered 
the city on foot, wore a robe less gorgeous than 
that of the triumphator, and had a less distin- 
guished retinue. 

Trlum'vir, one of three men united in office. 
The triumvirs (Lat. triumtdri) of Rome were 
either ordinary magistrates or officials, or else 
extraordinary commissioners who were fre- 
quently appointed jointly to execute any public 
office. But the men best known in Roman history 
as triumvirs were rather usurpers of power than 
properly constituted authorities. The tenn 
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triumvirate is pardctilarly applied in Roman 
history to two fiamoiis coalitions, the first in 
69 B.C. between Caesar, Pompey, and Crassus; 



Trogon {Tragon Nariita) 


the second in 43 B.C. between Antony, Octavian, 
and Lepidus. 

Tri van 'drum, a town of India, the capital 
of Travancorc state, Madras Presidency. Pop. 
63,600. 

Triv'lum, the name jpven in the Middle 
Ages to the first three of the seven liberal arts — 
grammar, rhetoric, and logic. The other four, 
consisting of arithmetic, music, geometry, and 
astronomy, were called the quadrivium. 

Trochu (tro-shfi), Louis Jules, French general, 
bom in 1815, died in 1890. He served in Algeria, 
and subsequently in the Crimean and Italian 
campaigns. At the outbreak of the Franco- 
German War (1870) he was made Governor of 
Paris, and when the Republic was proclaimed he 
was entrusted with the defence of the city, a 
position which he held until the capitulation. 
He wrote Pour la vMU et pour la justice (1873) 
and VArmie Franfoise en 1879, 

Troglodyte (Gr. trCglodytis, cave-dweller, 
from trdglit cave, hole, and dyein^ to creep, 
enter), one dwelling in a cave or underground 
habitation. The ancient Greeks gave the name 
to various races of savages inhabiting caves, 
especially to the ca\^e-dwellers on the coast of 
the Red Sea and along the banks of the Upper 
Nile in Nubia and Abyssinia, the whole of this 


district being known by the name Troglodytik6. 
Archaeological investigations show that ca>T- 
dwellers eveiynvhere probably preceded house- 
builders. See Cave-dwellers, 

Trogon, a genus of birds, the type of the 
family Tre^nids, of the woodpecker order 
(Coraciiformes). Trogoiis inhabit the forests 
of the intertropical regions of both hemispheres. 
There are numerous species, all of them possessing 
most brilliantly coloured plumage. Set* Quesal, 
Trollope, Anthony, Knglisli novelist, was bora 
in 1815, and died in 1882. He came of a literary 
family, of which the most distinguished members 
were (1) liis mother, Fninces TrollojK* (1780- 
1803), a prolific writer, famous for her novels 
The Vicar of Wrexhill and Widow Bamaby^ and 
notorious for her book on the Domestic Manners 
of the Americans; and (2) his elder brother, 
Thomas Adolphus Trollope (1810-92), whose 
innumerable novels include La Beata and The 
Garstangs of Oarstang Orange. Anthony Trollope 
was educated at Winchester and at Harrow, 
where he had a miserable cxisten(*e os a day-l)oy 
and learnt next to nothing. In 18:14 he was 
appointed to a clerkship in the Post Oflicc; he 
remained an active and efficient civil servant for 
thirty-three years, and introduced many new 
ideas into his department. He is said to have 
inventcHl the pillar-lMx. His official duties kept 
him for sev'cral years in Ireland, took him all 
over the west of England and South Wales, and 
eventually carried him on tri|Mi abroad, to the 
West Indies and elsewhere. A life of this kind 
suited his tcniperuinent admirably, anrl provided 
him with abundiuit material for novels and lK>oks 
of travels. His first two novels, whit'h dealt with 
Irish life, fell Hat; and it was not until the 
publication of The Warden (1855) that Trollope 
became famous. This was the first of that series 
of Barsetshirc novels which institutes Trollope's 
chief claim to immortality. The* other members 
of the scries are: Barchester Towers (1867), 
Doctor Thome (1858), Framley Parsonage (1801), 
The Small Douse at AOingUm (1804), and The 
Last Chronicle of Barset (1807). Amongst his 
other novels, upwards of sixty in number, the 
best known arc Orley Farm and The Three Clerks. 
He also wrote an inadequate life of Cicero; a 
book on The Commentaries of Caesar^ in the 
Ancient Classics for English Headers Series; 
and a lukewarm life of Thackeray for the English 
Men of Letters Series. In his Autobiography 
(posthumously published in 1883, but written 
1876-6) Trollope gave a disillusionizing account 
of his literary methods. He trained himself to 
write 260 words in a quarter of an hour, so that 
working three hotus a day, mainly before 
breakfast, he could produce a daily ration of 
three thousand words, and thus publish on an 
average three novels a year. His day, in fact* 
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was portioned out like that of King Heniy VI*8 
homely swain: 

So many hours must I tend my flock; 

So many hours must I take my rest; 

So many hours must I contemplate 

So many hours must I sport myself. 

Trollope gained over £70,000 by his novels. He 
made a great tactical error in taking the public 
into his confidence about his methods of com- 
position. He lost his glamour and his audience, 
and found himself in the position of a conjuror 
who has explained his tricks. It is, however, 
possible that there was a certain amount of 
irony in his insistence upon the more material 
aspects of authorship. He was an indefatigable 
civil servant, and yet he wrote that he felt “ the 
necessity of travelling miles enough to keep his 
horses ** (he was paid by the mileage). Trollope 
wrote too much and too fluently; but his b^ 
work is very good. He is not a master of his art 
like Fielding or Smollett; but he might not 
inaptly be described as a masculine and clumsy 
Jane Austen. He has been accused of being a 
realist; it has been said of him that he never 
creates, he only depicts, and that his books are 
mere transcripts from life. This is not true; he 
was a day-dreamer, who had a happy knack of 
being able to commit his dreams to paper. He 
said himself, **To me Barset has l^en a real 
county, and its city a real city, and the spires 
and towers have b^n before my eyes, and the 
voices of the people are known to my ears, and 
the pavements of the city ways are familiar to 
my footsteps ”, Trollope is pleasantly free from 
esmggeration; and two of his characters at least 
— Josiah Crawley and Mrs. Proudie — are fit to 
stand beside any characters in English fiction. 
He gives a most faithful picture of the society 
of his time. — Bibliography: T. H. S. Escott, 
Amhany Trollope; G. Saintsbury, Three Mid- 
CerUury Novelists; Sir Leslie Stephen, Studies of 
a Biographer, 

Trolls, in Northern mythology, a name of 
oertain supernatural beings, in old Icelandic 
literature repn^sented as a kind of giants, but 
in modern Scandinavia regarded as of diminutive 
siae, and represented as a kind of mischievous 
imps or goblins. 

Trombone t on instrument of the trumpet 
family, its tube being cylindrical and not conical, 
as is the case in brass instruments of the horn 
class. The essential feature of the trombone is 
the slide, by means of which the elTective length 
of the instrument may be varied at the will of 
the performer. The notes of the harmonic series 
are alone used, and any note may be taken as a 
natural harmonic in one or other of the seven 
* positions ' of the slide. In moving ftt>m any 
position to the next the pitch of the instrument 
is altered by {me and os the exact 


amount of movement in every case is decided 
entirely by the ear and experience of the per- 
former, there is scope for great artistry in trom- 
bone playing. There is a complete chromatic 
range of two and a half octaves. Tromlxines are 
made in four sizes, alto, tenor, bass, and contra- 
bass, the tenor instrument being the one most 
generally used. The tone of the tromlK>ne is rich 
and noble in quality, and the quantity is under 
very sensitive control. 

Tromp, Martin Harpertzoon van, Dutch 
sailor, bom at Briel in 1597, died in 1653. He 
went to sea with his father in 1007; received the 
appointment of lieutenant-admiral; gained a 
decisive victory over the Spanish and Portuguese 
fleet near Dunkirk in 1680; encountered Blake 
and Monk in 1658, and in the same year he 
again encountered Monk and was kUled in the 
battle. 

Tromsfl (trom'seu), a northern county of Nor- 
way between Finmark and Nordland. Area, 
10,420 sq. miles; pop. 90,640. 

TromaO a seaport of Norway, capital of the 
province of Troms6, situated on a small island 
of the same name off the west coast. It has an 
extensive trade in flsh, train-oil, iio. Pop. 7680. 

Trona, a hydrous sodium carbonate, Na,CO,* 
HNaCOg*2HgO, occurring in dry lands. Like its 
ally, thermonatrite, Na,CO,*H|0, it is injurious 
to vegetation, and promotes an unfavourable 
clayincBS in the soil. 

Trondhjem (trondliyem), a seaport-city on 
the west coast of Norway, the ancient capital of 
the countiy% situated on a bay at the mouth of 
the Nid, on the south side of the Trondhjem- 
fiord. The adjacent island of Munkholm and 
the mainland have fortifications. The chief 
buildings are the cathedral, the flnest church in 
Scandinavia, founded in the eleventh century 
over the tomb of St. Olav; and the Kongsgaard, 
or palace of the old Norwegian kings (now an 
arsenal). The trade consists chiefly in exports of 
timber, dried and salted fish, tar, and copper. 
Pop. (1920), 54,520. 

Troon, a seaport of Ayrshire, Scotland. It 
is a favourite seaside resort for Glasgow and 
Kilmamoek people, and has fine sands, golf- 
courses, and a harbour and shipbuilding yards. 
Pop. 8000. 

Troopial, the name common to a group of 
perching birds belonging to the family Icterids. 
They mostly inhabit the southern United States, 
but several of them appear as birds of passage 
in the northern states in early spring. The oow- 
troopial, cow-bird or cow-bunting, the blue- 
bird, and the bobolink or rice-bunting, belong 
to this group. Most of the cow-birds (MolothruB) 
are nest parasites, like cuekoos. 

Tropss'olum, a genus of handsome trailing 
or climbing plants, nat. ord. Geraniaoeae, The 
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specks are all inhabitants of South America. 
I^me of them have pungent fhiits, which are 
used as condiments, and others are prized for 
their handsome and various-coloured flowers. 
The principal species are T. mtnus, small Indian 
cress, and T. majus, great Indian cress. Sec 
NoMturtium. 

Trophy, in antiquity, a monument or me- 
morial in commemoration of some victory. It 
consisted of some of the arms and other spoils 
of the vanquished enemy, hung upon the trunk 
of a tree or a stone pillar by the victorious army. 
The custom of erecting trophies was most 
general among tlie Greeks, but it passed at length 
to the Romans. It was the practice also to have 
representations of trophies carved in stone, in 
bronze, or similar lasting substance. In modem 
times trophies have been erected in churches and 
other public buildings to commemorate victories, 
or heroic action in war. 

Tropical Diseases. The community aspect 
of the medical sciences is nowhere more exten- 
sively and strikingly exemplified than in the 
study of the diseases of tropical countries. Ever- 
increasing numbers of the peoples of the Medi- 
terranean basin have sought to exploit the 
resources of the tropics, first the Eg^^itians and 
later each rising Western empire, in the interest 
of their common civilization. The material 
adv''antage has been incalculable, yet it cannot 
be said that the white man of temperate climates 
has ev^en now, after a struggle extending over 
thousands of years, succeeded in making a 
permanent home for himself and his descendants 
in a single region of the tropics. Solitary and the 
victim of disease, he returns exhaust^ to end 
his days in a temperate climate, or soon proves 
his vulnerability in a tropical grave. It is neetl- 
less to say that this susceptibility to the tropical 
environment is peculiar, not extending to other 
races, for the most part highly pigmented in 
skin and hair and eyes, which an age-long 
process of selection or adaptation or both has 
endowed with exceptional powers of resistance 
or qualities of immunity. 

If the expression tropical disease is no part 
of a ration^ classification according strictly to 
distribution alone, it has nev^ertheless a singular 
validity in defining one of the gravest biological 
problems confronting civilized man. From this 
point of view it should not include diseases even 
so important as leprosy, cholera, and plague, 
which would thriv'e elsewhere were the social 
and sanitary conditions there equally favourable. 
Nor, according to Sir Patrick Manson, is there 
any disease, apart from traumatism, definitely 
attributabk to the direct action of a high tem- 
perature upon the human body. The limitation 
of certain to warm climates is with 

rare exceptions in no sense dependent on the 
VOL. XI 


action of temperature, or food, or social 
conditions, or the action of temperature on a 
disease germ while it is resident within the human 
body, but dc|)end8 directly or indirectly on tlic 
requirements of the germ outside the body and 
during its passage from one human being to 
another. The recognition of this fact has con- 
tributed more to our ability to contend success- 
frilly with many tropical scourges than anything 
else; but it also awakens us to the many dangers 
inherent in the disseminating influences of 
nuMiem means of communication. Of the 
generality of tropical diseases, the European is 
immune fW)m none, and the native races them- 
selves (Kissess on immunity which is only local 
and specific. Modem communication and trade 
have unwittingly supplicHl ov'cr and over again 
the complicated conditions essential to spread. 
While these accidents have enomiously increased 
our knowledge of the etiolog>' of tropical diseases 
in general, and hence our power to combat them, 
the knowledge sometimes comes when it is too 
late, or in circumstances in which it cannot be 
applied, as in the rc'ccnt extension of the area 
of slet*ping sickness. Preserving our definition of 
tropical cliseases as those of |>arasitic origin in 
which the parasite depends for its existence upon 
a high temt>eniture during its passage frtim one 
human host to another, we find tliat bacteria are 
responsible for few, and that these few — Malta 
fever for example — have a distribution unusually 
limited. Fungi, protozoa, and helminth worms 
ac;count for the vast majority. 

Of the fungi. Tinea imbricata (Manson) gives 
rise to a tropical ringworm endemic in the Malay 
Peninsula and the South Sea Islands, whence it 
has spread to the ICast. Indies, China, the Straits 
Settlements, and, more recently, lirazil. It is 
mainly c*onflncd to the Papuans and Malays. 
A pigment-bearing fungus causes pinto, a skin 
disease characterized by the apiiearancc of 
variously coloured patches in the skin. It has a 
wide tropical distribution. 

A very large numbcT of tropical diseases are 
protozoan in origin, notably amoebic dysentery, 
malaria, with the severe form of it calM 
jungle fever, yellow fever, and trypanosomiasis. 
W'hereas the bacteria tend to a wide distribution, 
being highly resistant organisms with no climato- 
logical factor in their life-history and giving rise 
to diseases difficult or impiissible to cure, like 
tul>crculosis and kprosy, t^ protozoan parasites 
are distinguished by an attachment, in many 
cases marvellously complex, to a definite en- 
vironment. Thus malaria is dependent upon the 
existence of infected anopheline flies, the in- 
fection of the flies upon the presence in the 
neighbourhood of infected natives, and the 
existence of the flics themselves upon the 
proximity of suitable breeding-pools. Trypano- 
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Boniiasis, similarly, requires for its development is illustrated by our knowledge of the blood- 
a dual system of hosts for the parasitic trypano- sucking flies. Of mosquitoes alone over 800 
8oma in the healthy big game of the fly b<‘lt, have been described, but very few of these are 
and the tsetse fly which inoculates man. Hence known to be concerned in the infection of human 
arises the supreme importance of the life-history beings, e.g. Stegomyia Jasciata^ the ‘ tiger- 
of each pathogenic protozoan. Stephens writes: mosquito \ the carrier of yellow fever, members 
“ It is possible for every one who will exercise of the genera Anopheles, Myzom 3 da, Pyreto- 
the necessary intelligence and e^re to escape phorus, Myzorhynchus, Nyssorhynchus, and 
malaria completely If it is unhappily iin- (>llia (malaria), and Culex, Mansonia, and 
possible to refer in such positive terms to all Tffiniorhynchus (fllariasis). Important schools 
other protozoan diseases, it is nevertheless true for the study of tropical medicine are estab- 
tliat the prospect of a private and a public Jished in l^ndon and Liverpool, 
prophylaxis, based upon full know- 
ledge and understanding of the habits 
of the parasite concerned, is leading 
to a more hopeful attitude towards 
the problem of tropical disease than 
marked the beginning of the century 
or even of the past decade. Moreover, 
if the essential interdependence of 
several factors in the environment of 
the protozoan renders the parasite 
biologically vulnerable, it is also in- 
dividually so to a far greater extent 
than the resistant bac^rium. Not 
only is quinine to all intents and 
purposes -a spcciflc reme<ly in malaria, 
but arsenic and antimony b<*tween 
them (the latter by intravenous in- 
jection of the tartrate) have iu»w 
proved themselves of high value in 
the treatment of an ever-increasing 
list of tropical infections, which now 
includes sonic of those associated with 
the third great grou[) of man's tropi(;ul 
enemies, the helminths. 

Such of these as e^n pass from 
host to host in any climate, like the 
common intestinal worms, are cos- 
mopolitan. Others, however, need a 
tropical temperature for their inter- 
mediate pweesses of development, Ttoplc-hird {Phaithon athereus) 

In the cose of Ankylostoma duodenalr^ 
the worm discovered by Dubini in 

1888, and later eolled the ‘ tunnel worm ’ Hibuoukapuy: Sir 1(. lioss, Memoirs, with a 
ftom its association with a deadly outbrt*ak full account oj the malaria problem and its solution; 
among the St. Got hard tunnel workers in Mimson, Tropical Diseases; A. ('astellani and 
1880, a high temi>erature and the preseiu* of A. J. Chalmers, Tropical Medicine, 
moisture are both necessary for the development Tropic- bird, or Boatswain -bird, the 00 m- 

of the ova. There are, further, helminth worms inon name of the aquatic birds belonging to the 
which require intennediary hosts which, unlike genus Pha^thon, family Phafithontidfle, of the 
those of the various tape-worms (taenia), are stork order (Ciconiiformes), peculiar to tropical 
themselves limited to a tropical environment, regions. There are only three species, the P, 
Bilharziasis, fllariasis (see Elephantiasis), dra- ccthereus, P. flccoirostris, and P. rubficauda. They 
contiasis, and distomiasis are among the diseases are distinguished by two very long, slender tail- 
caused by parasites of this kind, and arc true feathers. They are wonderfully powerful on the 
tropical diseases accordingly. wing, being able to pass whole days in the air 

How extensive have been the researches without needing to settle, 
associated with the effort in recent years to solve Tropics, in astronomy, two circles on the 
the problem presented by the tropical diseases celestial sphere, whose distances from the 
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equator arc each equal to the obliquity of the 
ecliptic, or 28^** nearly. The northern one 
touches the ecliptic at the sign Cancer, and is 
thence called the tropic of Cancer y the southern 
one being for a similar reason called the tropic of 
Capricorn, The sun*8 annual path in the heavens 
is bounded by these two circles, and they are 
called tropics because when the sun, in his 
journey northward or southward, reaches either 
of them, he, as it were, turns hacky and travels 
in an opposite direction in regard to north and 
south. Geographically the tropics are two 
parallels of latitude, each at the same distance 
from the terrestrial equator as the celestial 
tropics are from the celestial equator. The one 
north of the equator is called the tropic of 
C^cer, and that south of the equator the tropic 
of Capricorn. The word tropics is popularly 
applied to the region included between the two 
parallels. 

Troppau (Czech, Opavd), a town of Czecho- 
slovakia, formerly capital of the Duchy of 
Silesia, Austria, on the Oppa. The manufactures 
consist chiefly of woollen and linen cloth, beet- 
sugar, beer, liquors. Sic, Pop. 80,760. See 
Teschen, 

Troaaacha (tros'aks), a beautifully wcxided 
mountain pass in Perthshire, Scotland, extending 
for 1 mile west from Loeh Achray to IxKh 
Katrine, and situated 8 miles west of Callander. 
The beauty of the scenery has l>een immortalized 
by Scott in The Lady of the Lake. 

Trotting, a s|>ort which, in l>otli ('anada and 
the United States, is the chief suljstitute for 
British horse-mring. The first recorded trotting- 
match was run in 1818, the winner being Boston 
Blue, who covered the mile in 8 minutes. In 
1905 Lou Dillon reduced the time to 1 minute 
68^ seconds; while eight years later Uhlan 
achieved the record of 1 minute 54| seconds, 
wind-shields, however, being employed. All 
‘ trotters ’ seem to trace their pedigm to the 
thoroughbred English horse Messenger, im- 
ported into the States in 1788. Trotting is 
essentially an artifleial pace, acquired by specaal 
training. The horse is run in a small two-wheeled 
buggy, often weighing not more than 40 lb. In 
England, though high-actioned trotters are ex- 
hibited at shows, tiK cult of * trotting * is com- 
paratively little followed. American trotting is 
controlled by the National Trotting Association, 
founded in 1809. 

Trotzky, Lev, the assumed name of Leiba 
Bronstein, a Jew, Russian Communist (Extreme 
Left), bom in the government of Kherson, 1877. 
Expelled from his university, he was banished 
to Siberia (1898-^), but escaped, and during 
the revohitloiiary phase of 1905 became vice* 
president of the Petrograd So\iet of Workmen. 
On the triumph of the Titar, Trotzky was exiled 


to Siberia for life, but again escaped, and threw 
himself wholeheartedly into the forlorn hope of 
the Communist cause. The Revolution of 1917 
gave him his chance, and after one abortive 
attempt to enter Russia, during which he was 
arrested by the British GcxTinment and in- 
terned at Halifax, but subsequently released on 
the representations of Milyukov, he reached 
Petrog^ in May, 1917. A prominent partisan 
in the fritile attempt to overthrow the Kerensky 
regime (July, 1917), he was thrown into jail, but, 
for some unaccountable reason, his release w'as 
almost immediate, and he triumphed after the 
coup (TStat of Oct., 1917. Trotzky at this point 
IxHuime Minister for Foreign AfTairs, and al- 
though his name is generally coupled with that 
of his more moderate friend I^niii as symlMilical 
of bolshevism and anarchy, he was lA*nin*B most 
bitter opponent, and ticlongcd to the Extreme 
I^ft party under the leadership of Bukharin. 
No h^f measures and no conciliation would suit 
Trotzky. Very soon the world was afforded the 
unique s{)ectaclc of an anti-rnilitarist and pacifist 
changing his opinions; and Trotzky blossomed 
forth us Comnmnder-in-Chief of the Red army. 
If it be rememlx*rc*d that he was a signatory to 
the humiliating Trt'uty of Brest -Litovsk, the 
situat ion will api)enr Gill>ert inn. Ini 928 Trotzky 
was still the Red Conitnunder-in-Chief, and had 
so mcMliflcfl (or sacriflc(‘d) his nnti-niilitaristio 
feelings os to cluimpion the cause of the mili- 
tarization of Russian lulxmr. 

Trou'badoura, mediu'val fM»ets of Southern 
France, who flourished Indwecn the eleventh and 
fourteenth c*c*nturic*s. They employed the langur 
(Toe, and are thus distinguished from the trouv^s, 
who wrote in the longue tToil. They were callcHl 
troubadours (finders), because they invented 
new melodies, new metrical forms, and new 
variations for their lyrical improvisations, which, 
in the end, became exceedingly artificial. The 
feudal and social conditions of Provence were 
particularly favourable to the development of 
the trouliadours (sc^e Provencal T^guage and 
Literature). Ibe famous trf)ubu<louni usually 
employefl joglars (or jongleurs) to recite their 
poems, whilst many, who had to earn their living 
and depended upon the generosity of their 
patrons, were themselves jongleurs, accom- 
panying themselves on the instrument. The 
chief patrons of the troubadours were the Counts 
of Provence, the Counts of Toulouse, and the 
Kings of Aragon and Castile, and nmny knights, 
barons, and counts were to be found among the 
troubadours. William IX, C^ount of Poitou, is 
supposed to have been the first troubadour. The 
lyrical poetry of the troubadours was essentially 
a court pokry, improvised for elegant and 
aristocrats audiences, never for the people. 

In their songs the troubadours dealt with 
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politics and war, indulged in satire, and preached 
crusades, but their principal theme was love. 
This they concieived us a sort of cult, almost a 
religion, love being the suzerain and all lovers 
his subjects. The love-songs of the troubadours 
were mostly addressed to married women. Their 
devotion was supposed to have been conventional 
and platonic, the lover being considered as a 
knight in the service of the beloved. The genres 
cultivated by the troubadours were: the canzone; 
the sirvenUs, or songs in the service of an over- 
lord; the planht or funeral song; and the ienso, 


or dispute. Of the four hundred troubadours the 
most eminent were: Geoffray Iludel, Bemart 
de Ventadour, Bertrand de Bom, and Peire 
Cardenal. The lyric jKietry of Northern France 
was influenced by that of the troubadours, and 
so were the poetry of the minnesingers, and the 
early middlc-English lyrics. — Bibliography: H. 
J. Chaytor, The Troubadours of IJanie; J. F. Row- 
botham. The Troubadours and the Courts of iMoe, 
Trout, the name of certain species of Salmo 
which differ fix>m salmon in minor structural 
characters, such as the possession of fewer rays 
to the dorsal fin and more rows of scales on the 
tail. Only one British species, S, truita, is recog- 
nized, but this includes a number of varieties or 
races, some of which live entirely in IVesh water, 


while others — the so-called sea trout — only visit 
rivers for the purpose of spawning. Among the 
varieties may be mentioned: brook trout (S, 
fario); sea trout (S, eriosc), including the sewen 
or western race {S. cambricus)^ and the phinock 
or eastern race {S, albus, S, brachypoma); 
estuarine trout (S, estuarius, Ac.); great late 
trout (<S^. ferox); gillaroo of Ireland (S, stomacki- 
chus); Loch Leven trout (S. levenensis); and 
black-finned trout (S, nigripinnis) of some 
Welsh lakes. Trout in some cases attain a maxi- 
mum weight of 50 lb. The British species ranges 
through Europe into Persia and the 
northern slopes of the Him&laya, being 
also found in Algeria. The breeding 
habits of the migratory varieties re- 
semble those of the salmon, but, un- 
like this, sea trout feed voraciously in 
fresh water. Allied species are native 
to Japan and the Pacific slope of 
North America, one of the latter 
being the Californian rainlmw trout 
(S, irideus)^ which has been introduced 
into this country, and is recognizable 
by the presence of spots on the caudal 
fin. Trout are delicately flavoured, 
and afford excellent sport. 

Trouvftre (tp6-var; Fr. trouver, to 
find, compose), a name given to the 
ancient poets of Northern France, 
corresponding to the troubadour of 
Provence. Their productions were of 
a narrative or epic character, and thus 
contrast broadly with the lyrical, ama- 
tory, and more polished effusions of 
tlieir southern rivals. The trouv^res 
were usually men of rank and standing, 
knights or priests. 

Trouvilie (trd-vSl), a seaport and 
favourite French bathing-place, in the 
department of Calvados, at the mouth 
of the Toucques. It is contiguous to 
Deauville. Pop. 0000. 

Trover, in English law, an action 
against a man who is in possession of the goods 
of another, and refuses to deliver them to the 
owner. Strictly, an action brought by the owner 
of goods against a finder who has converted them 
to his own use, for payment of tlieir value. 

Trowbridge, an urban district and market 
town of Wiltshire, England, on the Biss. In the 
parish church there is a monument to the poet 
Crabbe, who was rector there fh>m 1814 to 1832. 
The manufactures are chiefly in woollens; 
engineering and brewing are carried on. Pop. 
(1921), 12,188. 

Troy, the most famous city in literature, the 
scene of the ten years* siege by the Greeks sung 
by Homer, was a town in the Troad in Asia Minor, 
8 miles soutli of the Hellespont and about the 
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same east of the .^Egcan Sea. Even in ancient their appeal, so that in course of time * wide- 


times the site was disputed and the two-thousand- 
year-old controversy was only settled at the end 
of the nineteenth century by the researches of 
Schliemann (q.v.). Its site is marked by the 
mound of Hiswlik, originally a rocky hillock, 
some 50 feet high, doubled in height by the 
accumulated debris of successive settlements. 
Schliemann began his twenty years* work in 1872 
by digging a great trench from the north through 
the debris at Hissarlik down to the solid rock. 
The section showed nine different strata, corre- 
sponding to nine successive occupations of the 
site, which, following Schliemann, it is usual 
to call * cities *, although the smaller were mere 
villages and the larger more in the nature of 
citadels. There was no considerable town at 
Troy till Roman times. The earliest settlement 
was proved by the remains found to belong to 
the neolithic (leriod and may have existed into 
the beginnings of the bronze age. The second 
city was much more imiKirtant and revealed a 
high degree of culture, that of a wealthy people 
at the zenith of the bronze age. It was occupied 
for a long period. The great wealth of gold 
ornaments found in various hoards, notably the 
so-called ‘ royal * treasure, led Schliemann to 
believe that this was Homer's Troy. Its buildings 
of clay and wood were tinally destroyed by a 
great conflagration. The third, fourth, and fifth 
settlements were uidmportant tmd bring us 
down to the beginning of the Mycenaean age. 
The sixth city with its great towers, walls, and 
gateways of hewn stone, at first thought to 
l)clong to about the sixth century b.c., is now 
known to be tlic Iliad's ‘ well-walled ’ Troy, 
although this was only established after Schlie- 
mann's death by his successor Ddrpfeld, for 
whose work frinds were provided by Schliemanii's 
widow and the Emperor William 11. The pottery 
found and the masonry work date it in the late 
Myccnscan age, about 1500-1200 b.c. It bears 
abundant evidence of having lieen destroyed 
by an enemy, and the latest date for its occu- 
pation agrees well with the traditional date for 
the fall of Troy. 

The seventh city offers many problems, and 
has afforded interesting confirmation of the 
tradition of a Thracian invasion of Asia Minor. 
The eighth settlement brings us into historic 
times. It is tliat of an .£olian colony founded in 
the eighth century B.C., which led an uneventfril 
existence till its complete destruction by the 
Roman general Fimbria in 89 b.c. Under the 
Cesars an era of great prosperity began, for the 
emperors gave the new town, now called llion, 
nuuiy privileges as the home of their ancestor 
■iEntttt. With the advance of Christianity this 
town seems to have gradually decayed, as its 
a s so ciat ions and great temple of Athene lost 


wayed * Troy was forgotten, and the Turks gave 
a new name to the grassy mound which it be- 
came. — Bibuogbapby: Schuchhardt, SchHe^ 
tnann*8 BascavaHoM; Ddrpfeld, Tnja und IHan; 
W. Leaf, Troy: a Study in Homeric Geogropky. 

Troy, a dty of New York, United States, 
the county seat of Rensselaer county, on 
Hudson River; served by the Boston A Maine, 
New York Central, and Delaware A Hudson 
Railways. Industrially, WaterN’lict, Cohoes, and 
Waterford, on the op^HMiitc bank of the river, are 
practically one with Tn>y. Collars and cuffs and 
shirts are the chief manufactures. Settled in 
1659, Troy was chartered us a city in 1816, Pop. 
(1920), 72,018. 

Troy, a city of Ohio, United States, the 
county scat of Miami wunty, on the Great Miami 
River; served by the Cleveland, Cincinnati, 
Chicago A St. Louis, and other railways. It is 
the centre of a tobaeeo-grtiwing regirin, and is 
semi-industrial, using (tower generated t>y the 
Miami A Erie Canal. Settled in 1807, it 
became a city in IHIK). Po]). 10,0(M). 

Troyes (tro-k), a town, Fraiur, euidtal of the 
dcfMulnient of AuIk‘, on the .Seine; served by the 
Belfort line f>f the Kasteni Hallways. Manu- 
factures chiefly consist of cottons, woollens, 
hosiery, soap, artilldal flowers, |>ai>er, anri 
gloves. Tntyes was in exislenee (trevious to tlie 
conquest of Gaul by the Homans, by whom it 
was called AuguBtobona. The Treaty of Troyes 
between Charles VI and Ilcmry V of England 
was concluded in 1420. Pop. (1921 ), 55,215. 

Troy Weight, a weight chiefly used In weigli- 
ing gold, silver, and articles of jewel leiy'. ITic 
pound troy contains 12 ounces; each ounce is 
divided into 20 (tennyweights, and each penny- 
weight into 24 grains. Hence the (mund contains 
5760 grains, and the ounce 480 grains. As tlic 
avoirdu()oiM (M)und (the weight in general com- 
mercial use) contains 70(X) grains, and the ounce 
487 1 grains, the troy (lound is to the avoirdu|iois 
as 144 to 175, and the troy ounce to the uvoir- 
du(K>is as 102 to 175. 

Truce, a sus{iension of anns by agreement of 
the comnumders of o()posing armies; a temporary 
cessation of hostilities, either for negotiation or 
other puipose. The truce of God was a suspension 
of arms which cxxsasionally took place in the 
Middle Ages, and was intrcxluced by the Church 
in order to mitigate the evils of private war. 
This truce provided that private feuds should 
cease at least on the hoUdays ffom Tliursday 
evening to Sunday evening each week, during 
the season of Advent and Lent, and on the 
octaves of the great festivals. 

Truck Acta, Acts passed in 1881, 1887, and 
1896 prohibiting the payment of wages to work- 
men otherwise than in money. The Acts strike 
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at the giving of goods as a * reward of labour 
and do not prevent the supply of materials to 
a workman to be used up in his work, or the 
making of gifts which are not in lieu of wages. 
The right of an employer, however, to contract 
with an agricultural labourer to give him food, 
drink (other than intoxicants), house aceom- 
modation, or other privileges in addition to 
money wages, as remuneration for his services, 
is expressly saved. Conditions imposed by an 
employer as to the place or manner in which 
his workmen shall expend their wages are void. 
An employer, however, is not prohibited from 
selling goods to his workmen for cash, provided 
they deal with him of their own ffee will and not 
as a condition of their employment; but if he 
gives credit he cannot sue for payment nor 
deduct the amount due from wages nor set it 
off against a claim for wages. By the Act of 
1806, limitations arc placed on the imposition 
of lines and deductions for negligent work. 
The Acts apply to all employees engaged in 
manual labour, except domestic servants. A 
person is engaged in manual labour if that is 
the main scope of his employment. Thus a clerk, 
an omnibus conductor, and a shopman engaged 
in selling goods, all of whom may at times have 
to do manual lalmur in the course of their duties, 
have been held to be outwith the sco[>c of the 
Acts. 

Truffle, a common name of fungi with under- 
ground tuberous fruit-bodies having a strong 
scent and flavour, and generally edible. The 
truflles BO highly esteemed by epicures are species 
of Tuber, a genus of Ascomyectes, family 
Tubcrinca:. They grow abundantly in the South 
of France (especially in the Perigord district) 
and in Italy, and arc collected for the market 
with the aid of swine or specially trained dogs, 
which scent them out and scratch them up. 
Trulllc-fruits arc also borne by Elaphomyccs and 
certain Gastromyectes. 

Trujillo, a seaport of Honduras, on the 
Caribbean, a centre of the A'uit trade witli the 
United States. It was founded in 1524, and was 
a Spanish naval station and a place of great 
importance; but during the seventeenth century 
the ravages of pirates encompassed its downfall. 
Pop. 5000. 

Trujillo, a city of Peru, capital of the depart- 
ment of Libcrdad; served by rail to the port 
of Salaverry (10 miles). Cigars and cigarettes 
are manufactured. Francesco Pizarro founded 
Trujillo in 1585, and it was long on important 
place commercially. Near by are the ruins of 
Grand Chimut one of tlic largest Indian cities 
known. Pop. 14,500. 

Trujillo (Rom. l\trgalium), a town of western 
Spain, in the province of Cadres, on the Toso. 
Cereals, wine, and ihiit are produced in the 


adjacent country-side; leather is manufactured. 
Trujillo was the birth-place of Francesco Pizarro, 
and a palace of his building is still extant. Pop. 
12 , 000 . 

Trujillo, a state and city of Venezuela. The 
state is western, and has a seaboard on the 
Gran Logo de Maracaibo; it is traversed by the 
Eastern Cordillera, and lx>undcd on the east by 
the Cordillera Merida. Until 1800 it was known 
as Los Andes. Pop. 170,000. The city is state 
capital, and exports coffee and cereals. It was 
founded in 1550, and was one of the most beauti- 
ful cities of America prior to its devastation by 
filibusters in 1068. Pop. 1 1 ,000. 

Trumpet. The natural trumpet is confined 
to the notes of the harmonic series, and it is only 
in comparatively recent times that a reliable 
means has been discovered for Ailing up the 
gaps in the series, thus giving the trumpet an 
unbroken chromatic scale of over two octaves. 
This is achieved by means of three valves worked 
by pistons, which when depressed add to the 
vibrating length of the instrument by intro- 
ducing into it certain pieces of tubing. The 
first piston lowers the pitch two semitones; the 
second, one semitone; and the third, three 
semitones. As the pistons can be used in com- 
bination, they provide a means of lowering the 
pitch of the natural instrument from one to six 
semitones. The valves thus perform the same 
function as the slide of a trombone (q.v.). The 
trumpet forms the soprano to the trombone 
group. 



Trumpeter (Psophia), a genus of wading 
birds, family I^phidar, of the crane order 
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(Gniiformes), found in tropical South America, 
and 80 named from their hollow cry. The most 
familiar species is the Agami or golden^breasted 
trumpeter (P. crepitans), a bird of the siase of a 
pheasant, which is readily tamed. 

Truro, an episcopal city, port, and municipal 
borough of Cornwall, England, at the confluence 
of the Kenwyn and Allen. The principal building 
is the new cathedral of St. Mary (the first Pro- 
testant cathedral, except St. Paul's, built in 
England), consecrated in 1887, Truro being 
establishcxi as a bishopric in 1876. It is one of the 
chief ecclesiastical structures of England. I'he 
city is built mainly of granite, and is engaged in 
the tin trade. There are tin-smelting works and 
potteries, and boots, clothing, and preserves 
are made. The harlniur is dry ut ebb-tide, and 
only vessels of 100 tons can make it. Pop. (1021 ), 
10 , 888 . 

Trustee', in law, a (>erson to whom pro|ierty 
is legally committed in trust for the benefit of 
some other party or parties, or for some special 
purpose. The person for whom or in whose 
favour the trustee holds the estate, or any 
interest therein, is called the cestui (jue trust (for 
whom is the trust). No one is eom|Hdled to under- 
take a trust, but if he once accept he cannot 
renounce it unless the trust-dee<l contains a 
provision enabling him to do so, or, generally, 
if he is a gratuitous trustee, docs not expressly 
prohibit him from doing so, or a conifK'tent 
court grants him a discharge, or he obtains the 
consent of all those beneficially interested in the 
estate. Trustees are liable for the consequences of 
any breach of trust however inno<*ciit, and the 
estate of a trustees deceased, who has misapplied 
the trust-fund, is liable for the deficiency; but 
generally s{)caking, the law only requires of a 
trustee the same amount of care and prudcncre 
as he would be expected to display in managing 
his own affairs, and the court may ndieve a 
trustee from iiersonal liability for any breacdi 
of trust if he has acted honestly and reasonably 
and ought fairly to be excused. Where there are 
several trustees, each is liable for his own acts 
and receipts only, unless where there has been 
common agreement and authorization. As their 
office is considered purely honorary, trustees 
are not entitled to any allowance for their 
trouble in connection with the trust, unless 
authorized by the trust-deed or agreed to by the 
benefieiaries. They may not invest the trust- 
frmds on personal security, or in stock of a 
private company, unless specially authorized to 
do so by the trust-deed, but they are permitted 
to invest in Government stocks, stock of the 
Bank of England, debenture, preference, or 
guaranteed stock of railways, stock of municipal 
corporations, and generally on satisfhetory r^ 
security. 


Tniata, the name applied by business men 
and economists to all combinations of capital in 
industry which restrict competition. In the 
United States combinations of this kind origin- 
ally took the form of actual trusts, all the share- 
holders in a number of competing firms placing 
their shares in the hands of a small committee 
of trustees, who were thus given absolute powers 
over the direction of the whole concern. This 
device, however, was declared illegal by the 
American courts, and has been rcplac^ by 
others to which the name of trusts has clung. 
A Committee ap|Hiinted by the British Ministry 
of Reconstruction in Feb., 1018, “ To consider 
and report what action, if any, may l>e necessary, 
in view of the probable extension and dcvclo|>- 
nicnt of Trade Organizations and Combinations, 
to safeguard the public interest **, H'ported that 
“ there is at the prcsc'iit time in every important 
branch of industry in the United Kingdom lui 
increasing tendency to the fonnation of Trade 
Associations and Combinations, having for their 
|>urpose the n'striction of (HUiqietition and tlie 
control of priceni ". These* assiK'iations and com- 
binatiuns vnr>' vciy* gn*atly in size, in fonn, in 
strengtb, in the extent to which they limit the 
frcc*dom of the individual firms within them, 
and in the degree to whi<‘h they constituUr 
monopolies, with |M>wer to contrf»l output and 
regulate prices. The simplest form of under- 
standing may Ik* illustrated by the i>eri(M!icul 
meetings of coal merchants to discuss the prices 
to be charged by all. At the other end of the 
scale arc such consolidations as those of Messrs. 
Coats, Ltd., with a capital of £10,<K)0,000, and 
the United States .Steel Cor|K)ratic»n, with a 
capital of £:t69,000,(MMl. 

In Great Britain there are at the jin^scnt time 
nostatutes in force affect iiig combinations, lK*yond 
those provisioiut of the ('(Hiipanies Acts which 
enforce a measure of publicity with regard to tlie 
organization of all limited liability companies 
and their methods of management, ('ombinations 
o|K‘ruting in restraint ot trade, however, though 
they are not criminal, arc unlawful, if shown to 
Ik* against public policy. In the United States 
and the British 13ominions somewhat drastic 
legislation has licen passed by which almost 
every form of trust is rendered illegal; but, in 
practice, these statutes have had firactically no 
effect upon the trend of industrial developmenL — 
Bibuography: Hilton, Memorandum on Com- 
bines and Trade Organizations; Jenks and Clark 
The Trust Problem; Marshall, Industry and Trade 
(book viii). 

Taar, or Czar (Lat. Tarsar), the title of the 
former Emfierors of Russia. It was mlopted by 
the people in the Balkans during the Middle 
Ages, and was used by the Bulgarian kings. 
Ivan the Terrible, ruler of Alosoow, was the first 
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to be crowned Tsar (1547). Peter I assumed, 
however, the title Emperor {Imperatof) (1724). 
The wife of the Tsar was named Taaiitaat and 
his son the Taarevitah, See Russia, 

Taaiitsyn, a town of Russia, on the Volga, 
40 miles distant from Kalach (on the Don); 
served by rail from Griazi and Nikolskaya (both 
junctions on the great Moscow-Rostov trunk 
line), and to Kalach. Before the Russian 
Revolution Tsaritsyn was, after Nijni-Novgorod, 
the chief Volga port and a great transport 
centre, with a turnover in 1000 of 1,656,000 tons. 
Transhipments from river to rail and vice versa 
formed a large part of the everyday commercial 
life of the town. In addition it is a banking 
centre; the usual centre for timber-sales; the 
distributing centre for the Lower Volga-Don 
fisheries (stellated sturgeon, sterlet, roach, perch- 
pike, pike, bream, oarp, lamprey, and Caspian 
herring, &c*..); a market for tallow, oils, and 
animal fats; a distributing centre for wool, oil- 
seeds, cereals, fruit, salt, and cattle; and a 
storage-place for petroleum in transit from the 
Caspian to northern or western destinations. 
Pop. 100,000. 

The Volga flows to the Caspian and the Don to the 
Black Sea. There is no canal connection between the two 
rivet^ and a Volga-Don canal would give the former river 
a trafnc exit to Europe and the world, instead of to an inland 
lake. Some high ground intervenes between the two towns, 
but much greater difficulties have been surmounted else- 
where. A railway lino connecto Tsaritsyn (direct) with 
Novorossiisk on the Black Sea, via Tikhoretskaya on the 
Vladikavkaz Railway. 

Tsarakoe-Selo, or Tsarskoye-Selo {Tsafa 
Town), a town of Russia, in the former govcni- 
ment of Petrograd; connected by rail with 
Pavlovsk and Petrograd by the earliest line 
constructed in Russia (1888). As the Finnish 
village of Saari-mois (Russ. Sarakaya), the 
site was given by Peter the Great to his wife 
Catherine, and the name was changt^d to Tsarsken*- 
Sclo. In recent times it comprised a town and 
German colony, which were summer-resorts of 
the people of Petrograd; and the palaces and 
parks of the Tsars. It is now nationalized, and 
called Dictskoye-Sclo (Children’s Settlement). 

Tachalkovsky, or Tchalkovaky, Peter Rich, 
Russian composer, born in 1840 at Komsko- 
Votinsk, died at Petrograd in 1 808. He studied 
under Rubenstcin at the I’ctrograd Conserva- 
torium of Music. For many years he taught, 
first privately, and frtim 1866 os l*rofessor of 
Harmony at Moscow, but from 1877 Tschai- 
kovsky devoted his time entirely to composition. 
In 1888 he began a series of tours as conductor 
of his own works, making in that year his first 
appearance in London. In 1898 he received 
from Cambridge University the degree of Doctor 
of Music, honoris cauaa^ in company with Bolto, 
Saint-Satos, Max Bruch, and Grieg. Tschai- 
kovsky’s great popularity may be accounted for 


by the sensuous quality of his music, its strong 
emotional appeal and wide range of expression. 
His symphonies and symphonic poems are among 
his finest works, showing his gifts as a melodist, 
harmonist, and master of a rich and glowing 
orchestration. His writings include operas, 
concertos, chamber music, songs, and solos for 
pianoforte. Among his operas are Eugen Onegin 
(1879) and lolanthe (1898); his best -known 
symphony the Pathdtigue, 

Tsetse-fly, the name of stoutly built two- 
winged flies native to tropical Africa, and 
belonging to the genus Glossina. Some of them 
cause fatal diseases in man and various mammals 
by introducing protozoan parasites (tiypano- 
somes) into the blood. O. palpalis and G, 
morsUanat for example, are responsible for 
nagana or fly-disease in horses, cattle, camels, 
buffaloes and antelopes, the parasites being 
Trypanosoma brucei and 7\ congolense. Sleeping 
sickness in human beings is set up by T. gam- 
biensCt disseminated by Glossina pedp^is, 

Talngtao, the port and administrative centre 
of Kiamshow (q.v.), China. On 10th Dec., 1922, 
the Chinese flag was raised over the adminis- 
tration building for the first time in twenty-four 
years, and Wang Cheng-ting, the Chinese Foreign 
Minister, accepted tlie territory of Kiaochow 
from the Japanese. 

Tau, a town of Honshu, Japan, on Ise Bay; 
served by rail to Kyoto. It has manufactures of 
textiles and fancy wares. Pop. 46,000. 

Tsumeb, a railway terminal station of the 
South-West Africa Protectorate, 856J miles from 
Swakopmund. With Otavi and Grootfontein it 
forms the richest copper-producing centre of 
the Protectorate, the output being as follows: 


Period. 

Copper and 
Lead Ores. 

Copper 

Matte. 

Metallic 

Lead. 

1907-ia 

igia-13 

19I3->4 

Tons. 

x39.aoo 

44.550 

50,070 

Tons. 

10,301 

65(1 

1,160 

Tons. 

9.385 

400 


Tauruga, a seaport-toi^m of Honshu, Japan, on 
an arm of Nakasa Bay; served by rail to Kyoto. 
It has manufactures of textiles, and has regular 
steamship connection with ports of the Far 
Eastern Republic. There are shipbuilding-yards. 
Pop. 20,000. 

Tauahima, a Japanese island lying between 
Korea and Iki (island), about 50 miles from 
the Korean coast. Izuhara is the chief town. 
During the Russo-Japanese War a great naval 
engagement was fought on 27th and 28th May, 
1005, in which the Japanese under Togo out- 
manoeuvred and decisively defeated an equal 
number of Russian capital ships (12) under 
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Rohzdefltvensky. This battle is called Tsushima. 
Area of island, 260 sq. miles; pop. 40,000. 

Tuam, an episco^ dty of Galway, Ireland. 
It is the seat of the Protestant Bishop of Tuam, 
and also of the Roman Catholic archbishop. Its 
principal edifices are the Protestant and Roman 
Catholic cathedrals, the episcopal palaces, and 
the college of St. Jarlath. Pop. 6000. 

Tuapse, a Ciscaucasian port on the Black Sea; 
a terminal of the Armavir-Tuapse Railway, 
which starts from Armavir Junction on the 
Vladikavkaz Railway and runs tlirough the 
Maikop oil-fields. It was opened in 1914, and 
completed in 1016. Tuapse roadstead is pro- 
tect^ by two moles, and a safe harbour was 
completed about 1915. Pop. 20,000. 

Tuareg, or Tawarek, the autochthonous 
Berber (Hamitic) peoples of the West-Central 
Sahara who were supplanted by Arab (Semitic) 
conquerors of North Africa during the eleventh 
century, and adopted thereafter a nomadic life. 
Among themselves they are known as Imoahagh, 
and their language as Tamaahekt the purest 
dialectical survival of the ancient Berber tongue. 
The Tuareg occupy over 1,000,000 wp miles of 
territory, and numbc'r (at a guirss) 400,000 
souls. There are four main tribes: (1) the 
Azjer of Ghadames and Ghat; (2) the Kelui 
of Air; (3) the Ahoggar tribe; and (4) the 
Awellimiden of the IHmbuktu region. The 
Malekite sect of Sunnite Mahommedanism is 
nominally the chief religious denomination. To 
the Arabs the Tuareg are * the Veiled People *, 
from their litham or veil, which in the case of 
nobles is blue, white being the colour of the 
Imghad (hereditary serfr) and the slaves. The 
litham acts as a protection against wind-blown 
sand, but in course of time it has acquired a 
religious significance, and is never removed in 
public. From the two colours the terms * black ' 
and * white ’ Tuareg are derived. 

Tuberculosis, an infective disease caused by 
the baciUua tuberculoaist an organism a little more 
than three-thousandths of a millimetre (d*5|x) 
long, demonstrated by Koch in 1682. The 
typical reaction to which the bacilli give rise 
is a chronic inflammation characterized by the 
development of the nodular tubercUa, which give 
the disease its name. Such nodules are in reality 
minute battle-grounds between the infective 
organism and the surrounding body tissue, which, 
owing to the often inadequate reaction of that 
tissue, tend to increase in size, to coalesce, and 
later to undergo secondary changes, the forma- 
tion of areas of dead tissue, caseous in diaracter, 
and subsequent softening, caldflcation, or change 
into fibrous material. Infection may take place 
by hereditary transmission, exceedingly rare in 
man; by inoculation, whkdi occurs oocasionally 
among pathologists, other medical workers, and 


among butchers; by inhalation, which must be 
less frequently a source of infection than is 
commonly supposed; and by ingestion* Von 
Behring has gone so far as to assert that adult 
phthisis is always due to infection through the 
intestinal wall early in life; but this view is 
extreme. From the skin to the brain there is no 
tissue of the human body exempt from infection 
by the bacillus, the commoner sites being the 
lung, bones, and joints, notably the hip-joint and 
the spine, the intestine and the lining membrane 
of the abdomen, the membranes of the brain, the 
kidney^ and urinary bladder, and the lymp^tic 
ghuids of the neck. Tuberculosis, the most 
widely distributed of the diseases fatal to man, 
is rcs;>onsible for one in ten of all deaths in 
Great Britain. Cures increase in number with 
the advanc'c of medical science, and to an even 
greater extent prevention steadily dei^rcases the 
mortality. Sunlight and profwr feeding are still, 
in spite of bueteriological advances, the most 
effective means of t'om bating the disclose. Sec 
Consumption, 

Tuberose (Polianthes tuberftsa)^ a plant of 
the nut. ord. Liliacea% originally brought frcmi 
the Fast, and now largely eultivatcfl under glass 
in Kuro|M‘ lM)th for its [MTfume and for its beauti- 
ful white flowers. It has a bullious root, and an 
upright branchless stem growing to the height 
of 3 or 4 fet't. It is cultivated for the (icrfumcni 
in France luid Itidy. 

Tubingen (tii'bing-in) a town of WUrttem- 
l)crg, Gennuny, on the Neckar. Manufactures 
include chemicals. 1’he university was founded 
in 1477, and has a library of over 800,000 vols. 
RcuclUin and Melunchthon were professors there, 
as was also F. C. Baur (founder of the TUblngcn 
schofd of theology) (q.v.). Thbingcn is a junc- 
tion on the PlrK'hlingen-Villingcn line for Sig- 
maringen and iierrenberg (pop. 3000). Pop. 
(1919), 20,480. 

Tubip'ora, a genus of corals belonging to the 
sulwlass Alcyonuria, and represented by the 
familiar scarlet organ -pipe coral (T. musica), and 
by other species. 

Tubuai Islands, a French atoll group in the 
Pu(;ific Ocean, south of the .Society Islands. 
C'opra, bananas, arrow-root, and some sponges 
arc produced. Pop. 1000. 

Tucson, a city of Arizona, United States, 
the county seat of Pima county, on Santa Cruz 
River; served by the Southern Pacific Railway. 
It is an educational centre, and has the University 
of Arizona. There are railway head-quarters 
(divisional) and repair-shops, and the city is the 
centre of a rich irrigated agricultural region. 
The wrinter climate b mild and attracts many 
visitorB. Tucson was taken over by the United 
States in 1856, and became a city in 1888. Pop. 
20,800. 



tucumAn 

Tucumto', a north-cjcniral province of 
tina. It fulls from the Sierra dc Aconquija in 
the west to a rich flat plain in the east, and is 
drained by the Dulcc (Sali) and its many 
affluents. The valleys of the Sierra are afforested 
and much worked for timber; the latter produce 
cereals and fruit. Cattle arc raised; leather, hides, 
skins, sugar, cheese, and aguardiente (a distilled 
alcoholic beverage resembling brandy) arc 
exported. Tucum&n is the capital. Area, 10,422 
sq. miles; pop. (the smallest and most 

densely populated province of Argentina). 

Tucumdn, or San Miguel de Tucumdn, a 
city of Argentina, ca[}ital of the province of 
IHicum^ii, on the Dulce (Sali); a prominent 
railway junction. Alcohol, beer, and sugar 
are made; the environs have numerous orange- 
groves and sugar-plantations, which flourish in 
a mean annual temperature of flS*’ F. (approxi- 
mately). Agues and fevers of malarial type arc 
fairly prevalent. Tucumdn was founded by 
Villaruel in 1.504, and supplanted Santiago del 
Estero in 1 080 as capital of the Spanish province 
of Tucum&n. The eoiiferenec which proclaimed 
the independence of the La Plata provinces met 
at Tucum4n in 1810. Pop. 92,000. 

Tudela (Horn. Tutela), a city of Spain, in 
the province of Navarre, on the Kbro; served by 
the Saragossa- Alsasua Railway, and by a line 
to Turazona (aiKuent TuriasOt the seat of a 
bishop; pop. 9000). Sawmilling, and the manu- 
facture of clotli, liquor, dried fruit, &c., arc the 
chief occupations. Tudela was in Moorish hands 
for over three (centuries before its surnmder in 
1114 to Alfonso 1 of .Aragon. Po]>. 9500. 



Tudor Style. Compton Wyniates, Warwickahire, 1525 


Tudor Style, in architecture, a name fre- 
quently applied to the latest Gothic style in 
England, being the last phase of the perpen- 
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dicular, and sometimes known as Florid Gothic. 
The period of this style is from 1400 to 1587; 
but the term is sometimes extended so as to 
include the Elizabethan period also, which brings 
it down to 1608. It is the result of a combiiuition 
of the Italian style with the Gothic. It is char- 
acterized by a flat arch, shallow mouldings, and 
a proftision of panelling on the walls. 

Tuesday, the third day of our week, so called 
from the Anglo-Saxon god of war, Tiw. It was 
called Dies Mortis (day of Mars) by the Romans, 
whence the French mardi. 

Tugela (ty-ga'la), a river of Natal, rising in 
the Drakensberg Mountains, and flowing to the 
Indian Ocean 50 miles north of Durban; length, 
800 miles. Several places on or near it, notably 
Colenso, came into prominence during the South 
African War. 

Tullerles (twel-rez; from Fr. tuilCt a tile, 
because the spot on which it was built was 
fonncrly used for the manufacture of tiles), a 
former royal palace in Paris, on the right bank 
of the Seine. Catherine de* Medici, wife of 
Henry II, began the building (1504); Henry 
IV extended it, and founded the old gallery 
(1000), and Louis XIV enlarged it (1654), and 
completed that gallery. The side towards the 
Louvre consisted of flve pavilions and four 
ranges of buildings; the other side had only 
three pavilions. Napoleon 1 resided in the 
pavilion of Flora, us did afterwards Louis XVIIl 
and his successors. During the Revolution of 
1880 the palace was sacked. It was restored by 
Ijouis Philippe to its former splendour, but in 
1848 it was again pillaged. The Tuileries then 
became a hospit^ for wounded, a picture- 
gallery, and the home of Louis Napoleon in 1851. 
On 28rd May, 1871, it was almost totally de- 
stroyed by fire (the work of the communards), 
and the remaining portions were removed in the 
year 1888. 

Tula, a former government of Central Russia; 
area, 11,900 sq. miles. The surface is generally 
flat, and the principal rivers are the Oka, the 
Upa, and the Don. Much grain is produced, 
and vast numbers of horses, cattle, and sheep are 
reared. Iron is smelted and manufactured to a 
large extent. Pop. 1 ,880,000. 

Tula, a town of Russia, capital of the former 
government of Tula, on the Upa; served by raU 
from Moscow. It is semi-industrial, manufac- 
turing rifles mainly, but also cutlery, soap, 
candles, cordage, leather, and tea-infusing urns 
{samovars). Pop. 186,530. 

Tulcea, a town and port of Roumania, in the 
Dobruja, capital of the department of Tulcea, 
on the St. George arm of the Danube; the 
northern terminal of the trans-Dobrujan Railway 
to Dobrid, via Babadag and Megidia. It is an 
important flsh-market, with a bank and a grain 
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trade. Pop. 23,000. The department is one of 
the best agricultural regions of the Dobruja. 
It lies outside of the Danube delta, and includes 
the oak- and beech-wooded hills and the many 
streams of the Babadag Plateau. Copper and 
copper pyrites are found, and hematite iron is 
said to exist. Area of department, 8830 sq. 
miles; pop. about 190,000. 

Tulip, a genus of plants (Tullpa), nat. ord. 
Liliaceie. The species are bulbous herbaceous 
plants, inhabiting the warmer parts of Eurofie 
and Asia Minor, and are now extensively culti- 
vated in gardens. About forty species have been 
described, of which the most noted is the common 
garden tulip (T. gesneruma), a native of the 
Levant, and introduced into England about 
1577. Upwards of 1000 varieties of this plant 
have been enumerated. The wild tulip (7’. 
8ylveiitris)t a doubtftil native of Britain, has 
yellow flowers, and blooms in April and May. 
The sweet-sccntcd tulip (7*. suaveOlmti) is much 
prized for its fragraiu^c. About the middle of 
the seventeenth century an extraordinary tulip 
mania prevailed in Holland. Enonnous sums 
were given for bulbs, the owncrsliip of a bulb 
being often divided into shares, in wliieh men 
speculated as they do in ordinary stocks or 
shares. 

Tulip Tree, an Amerie^m tree Ix^ariiig flowers 
resembling the tulip, the Liriodiendroti tulipifera^ 
nat. ord. Magnoliaeea;. It is one of the most 
magnificent of the forest trees in the tcnipt^mtc 
parts of North America. Throughout the United 
States it is generally known by the name of 
poplar, white wood, or canoe-wood. The wood 
is light, compact, and fine-grained, and is em- 
ployed for various uscfhl purposes. 

Tullamore, an urban district and market 
town of King's County, Leinster, Ireland, the 
county town, on the Clc^agh River. There are 
two breweries, a large distillery, aerated mineral- 
water works, &c. Pop. 4000. 

Tulle (tul), a city of France, capital of the 
department of Corrdze, on the Corrdze. It has a 
cathedral and episcopal palace, a communal 
college, a diocesan seminary, d^., and manu- 
factures fire-arms (a State industry), drugget, 
wax-candles, playing-cards, leather, dec. It is 
on the Brive-Ussel and Uzerche-Argentat rail- 
ways. Pop. 16,042. 

Tulloch, John, Scottish theologian, bom 1823, 
died 1880. Educated at St. Andrews and Edin- 
burgh Universities, he was appointed (1854) 
principal of St. Mary's CoUege, St. Andrews, a 
position which he held until his death. Tulloch 
was an influential leader in the councils of the 
Scottish Church, and the author of the Burnet 
prize essay on Theism (1855), Pascal (1878), 
Fads of Religion and Life (1877), besides many 
artides in the reviews. He h^ a share in founding 


The Contemporary Review, and was the last 
editor of Fraser's Magazine, 

Tullua HoatlUus, according to the legend, 
third King of Rome and sutTcssor to Numa 
Porapilius (670-638 b.c.), a warlike monarch, in 
whose reign took place the combat of the llonitii 
and Curiatii. 

Tulsa, a city of Oklahoma, I'nited States, 
the county seat of I'ulsa e«iunty, on the Arkansas 
River; servrtl by the Atchison, Topeka, & 
Santa F^, and other railways. Natural gas is 
found in the \ieiiiity, and is used f(»r power; 
glass and (‘otton-seed oil arc inndc. Settled in 
1887, Tulsa l>eeame a city in lfK)2. Pop. 72,169 
(the sec^ond largest city in the state)* 

Tumbes, the northenimost provinw of 
Peru, South America, etintiguous to hk*iiador. 
Tumbes, a iM)rt on a river of the same name, is 
the capiLil (|K}p. (M)00), and is the phu*e when* 
Pizarro landed in 1527. Area (province), 1986 
sq. miles; pop. 16,(NK). 

Tummel, a river of Perthshire, Scotland, 
rising from I.och ItaniKN'h, and forming Loch 
Tummel about half-way t*» its confluence with 
the Tay Ijclow Logierait. In its valley is found 
the most picturesque of Scottish scciieiy'; length, 
40 miles. 

There in* complete •vitem traceable from Su>b(Jh*bl»r 
(.15()5 feet altitude), where the over riaca aa the m, canaiida 
into i.ach Bit, and cmpiica into l.och laidon by tlic Abnainn 
lU. Laidon la emptied by the (.iearr (iliaoir into 
Kisheach. whence inc watcra arc aimed to Ixx:h Kannuch 
by the Aohain (iaoirc. 

Tumour, in surgery, in its widest sense, a 
morbid enlargement or swelling of any part el 
the laxly or of any kind; more strictly, luiwever, 
it implies a permanent swelling occasioned by a 
new grtiwth, and not a men* enlargement of 
a natural part, which is called hy|>crtn»|»hy. 
Tumours may lx* divided Into twti well-delined 
classes: (a) Simple, benign, or imtocent tumours, 
the substance of which has unut(imi(;al resetii- 
blanee to some tissutrs of the laxly; they gnwlu- 
ally increase in size, and generally only produce 
inconvenience from the great bulk they some- 
times attain; a complete cure may be effected 
by simple excision, {b) Malignant tumours, which 
bear no resemblance in substance to normal 
tissue; they are exceedingly liable to ulceration, 
they invade all the textures of tlie part in which 
they occur, affect the mass of tlic blood, and nmy 
terminate fatally; when excised they arc apt to 
recur not only in the immediate neighbourhood 
of the previous site, but also in remote parts of 
the body. Of the malignant class cancer is a 
well-known example. See Cancer. 

Tunbridge Wells, Royal, a municipal 
borough and watering-place of Kent, England. 
Incorporated in 1889, it has been called Royal 
since 1909. It has a spacious parade, Pump 
Room for visitors taking the waters, and Con- 
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valesoent Home for Children. Manufacturefl 
include toys and fancy articles. It is one of 
England's most fashionable inland spas, and is 
much fi^quented in August and September. The 
chalybeate springs were discovered in 1006. 
Pop. (1021), 85,568. 

Tundras, a term applied by physical geo- 
graphers to the immense stretches of flat, treeless 
country extending along the arctic coastal 
regions of Eurasia and America. They are fh)zen 
the greater port of the year, but in summer thaw 
out into vast mosquito-infested prairies and 
swamps. The inhabitants are Samoyeds, Ost- 
yaks, Yakuts, Finns and Lapps (all Eurasia), and 
Eskimos and Indians (North America). 

Tungsten, a metal discovered in 1781; atomic 
weight, 184; symbol, W (from its other name 
xooljram). It has a greyish- white colour and con- 
siderable lustre. It is nearly as hard as steel, and 
less fusible than manganese. The ores of this 
metal arc the native tungstate of lime and the 
tungstate of iron and manganese, also known by 
the name of wolfram. By suitable operations the 
metal may be drawn into wire, which is largely 
used in the manufacture of electric-light bulbs 
(see Electric Light). Tungsten is also much used 
in the manufacture of self-hardening and high- 
speed tool steels. 

Tungurahua, or Tunguragua, a central 
province and mountain of Ecuador, South 
America. The province comprises the Ainbato 
basin (average, 8000 feet altitude), one of the 
three plains into which the high plateau (800 
miles long) between the two Cordilleras is divided. 
This is largely an arid waste; but the eastern 
slopes of the Cordillera Occidental are also 
within the province, wliich is named after the 
quiescent volcano Tungurahua (10,090 feet), 
famous for its cataract and lava stream. At 
the foot of Tungurahua are the thermal springs 
of Baftos (5000 feet altitude). On the western 
border lie Chimborazo and Caraliuairazo (10,515 
feet). The latter is known in Ecuador as Chim- 
borazo's Wife. Ambato (altitude, 8485 feet; 
pop. 12,000), the capital, is on the railway to 
Curaray (182 kilometres), via Pelileo (84 kilo- 
metres). Area of province, 1085 sq. miles; pop. 
108,000. 

Tungus, a Turanian people occupying a vast 
territoiy of Eastern Asia (see map under 
Turanian). They ore nomads and huntsmen, 
and number about 70,000. Apart from the 
Tungus proper, the Manchus of Manchuria form 
the prindp^ division of the Tungus generally, 
and they number in round figures 1,000,000 
souls. There ore no Tungus towns and no houses, 
tents only being used. Shamanism is the chief 
religion, although there is, here and there, a thin 
veneer of Christianity, and Buddhism has, 
through Chinese Influence, become prevalent 


among the southern groups. Physically, the 
Tungus are Mongolian and of low stature (about 
5 feet 4 inches). The Tungus language forms a 
branch of the Turanian or Ural-Altaic family, 
and among its dialects Manchu is outstanding, 
for the Manchus are not only the chief Tungus 
people, they also form the only division with a 
history. Their dialect is still characterized by 
the Turanian vowel harmony; and, with the 
passing of the ages, as the language of the former 
ruling caste of China it has developed a con- 
siderable literature. 

Tunica 'ta, a class of animals constituting the 
degenerate sub-phylum Urochorda of vertebrates. 
A simple tunicate is enveloped in a leathery 
mantle, with two orifices, one oral and the 
other anal, and covering the body-wall, to which 
it adheres at the orifices. These animals are 
popularly named aea-aquirta, and are found either 
solitary or in groups, fixed or floating. See 
Aacidia. 

Tunis, the capital of the French protectorate 
of the Regency of Tunisia. It stands on a narrow 
isthmus which separates the salt lake Sebkha 
es-Sedjoumi from El-Bahira, or tiie Lake of 
Tunis, and is connected with the Bay of Tunis 
and the Mediterranean by a ship-canal opened in 
1898. Tlierc is a native town, a typical Arab 
city with attractive awfa (bazaars); but the 
administrative and otlier European offices and 
businesses are located in the Quartier Franc, 
a new French city fringing the shores of the 
Bahira. Pop. 170,400, of whom 70,200 are 
Muslims, 42,600 Italians, 22,200 French, 19,000 
Jews, and 7400 Maltese. See Tunisia {Climate 
section). 

7 'he ship-canal, some 7 miles in Icn^, made Tunis 
a seaport, and practically terminated the pro^rity of 
Goletta, which up to 1893 had been its port. Goletta ia 
built on the storm beach which encloses the Bahira, and is 
at the seaward end of the canal, aloM the right bank o/t which 
it is connected by tramway with Tunis. There is still at 
Goletta a large dock, about 1000 feet long by 500 feet in 
breadth, whi^ is connected with the canal by ttie Goletta 
(Ar. Hoik $l~Wad. throat of the river, i.c. g^et, of which 
an obsolete English variant is gotette). The French name is 
La Goulette. Goletta ia quite near the ruins, ma)<Mtic even 
in decay, which mark the site of ancient Carthage. There ia 
a fort and battery and an arsenal. Pop. of Goletta, about 
6000. North of the town, about 5 miles distant, is £ 1 -Marsa, 
a sea-bathing resort and villa-town. 

Tunisia, a regency of North Africa, extending 
along the Gulf of Qabes (Gabte; ancient SyrHs 
Minor) and the Mediterranean, and forming a 
protectorate of France. The name of the oountiy 
in Arabic is Jfriqiyah^ an archaic Berber form of 
which {Ifrigia) was latinized as Africa by the 
Romans; and so Tunisia of to-day was the original 
Africa of classical times, and from the designation 
of a puny state the name rapidly extended, 
replac^ that of Libya, and became the customaiy 
title of the entire continent. Modem Tunida is 
bounded by Algeria, the Sahara, Tripolitania, 
and tlic M^terranean, and occupies an area of 
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about 50,000 nq, miles, with a pop. (1021) of 
1,087,824 non-Europeans, and 156,115 Euro- 
peans. The majority of the native Arabic- 
speaking population are Muslim Berbers, who 
number (1021) 1,880,888, the remainder (48,436) 
being Jews. Among Europeans are 54,470 
French, 84,700 Italians, and 18,520 Maltese. 

Physical * — Tunisia consists of four distinct 
physical regions, namely. Tell. Sahel, Central 
Plateau, and Sahara. The Tell is a mountainous. 



wooded, and well-watered continuation of the 
Algerian Tell, tucked away in the north-west 
comer of the protectorate. The heights ore 
interposed between the sea and the valley of 
the Majerda, the only large perennial stream in 
Tunisia. It is the Magarath of the Carthaginians 
and the Bagradas of the Romans, and has its 
main source in the Majerda Mountains (Monts de 
la Mejerda) in Algeria, falling into the sea on tlie 
north coast after a course of 800 miles. The 
drainage area is 10,000 sq. miles. It is a notable 
fact that, in the course of centuries, the deltaic 
fan of the Majerda has extended to fill up the 
ancient lagoon of Utica, upon which at one time 
stood the majestic lyrian city of Utica (q.v.). 


The Sahel region is the coastal plain, \*ar>ing 
between 80 and 60 miles broad, which extends 
in a northerly direction from the Jf/ara of 
Tripolitania to Cape Bon (Bos Addar; ancient 
Hfrmarum Promontorium), In AlgiTia the Atlas ^ 
becomes a wide central plateau, and this ex- 
tends into Tunisia between the Majerda Valley 
on the north and the Sahara n^gion on the south, 
with an average altitude of 2000 feet. It is arid 
in parts. The Tunisian Sahara occupies the 
whole of the south, and is traversed by the so- 
called Matmata Plateau, a dissected table-land 
rich in vegetation and rising to on average 
altitude of 8000 feet. 

Climaie * — Tunisia is nomially healthy, but 
climatic conditions arc variable. In the Sahara 
rain may not fall for years, Imt the Tell, which 
has develoj>ed os a health-resort, has a good 
rainfall all the year round. On the Sahel there 
are two seasons, winter and summer, winter 
being the wet season and summer the dry. The 
foraier lasts from Novemlwr to March, when the 
prevailing winds are from the north-west or 
north-east. Summer occupies the rest of the 
year. In Tunis (141 f(*et altitude) the mean 
annual temperature is 64*2" F. (January, 40*6"; 
August, 70*9“; range, JM)*a"); and the mean 
annual rainfall is 17*9 inches. 

Towns,- Tunis is the capital; Susa (Fr. Aoussr), 
Sfax, and Qairwon (Kairwoii) are im[>ortant, and 
Bizertu is a naval d(K>kyard and de|)6t rivalling 
Gibraltar or Malta. Others are Monastir, Bi^ju, 
and Gafsa. 

Production: Agricultural.— Tuninia is mainly 
a cercal-miHing c*ountry, f^nMluciiig tine wheat in 
relatively large c}unntitie8. ICs|>ecially fertile 
corn-growing plains extend from Im*1ow Meji*z 
el-BAb, and the uf>lnnds also are suitable for 
cereals. From the Sahel come olives, and the 
trade in olive-oil becomes yearly mort* inqiortant. 
Mediterranean fruits thrive in the Tell, and in 
the hinterland graze the big-tailed (Udad or 
Barbary) sheep and black goats. The breeding 
of cattle, iiorses, and camels is especially 
fostered by the French. Haifa ■ or esparto is 
prolitic in tlic Central Plateau. Forestry . — In 

> S«« phyiical Mcction of Morocco. TunbU has about aoo 
miles of the Atlas system which is cltsarly a physical entity 
although not one single and complete mountain range. 
For the whole of its length from Morocco to the Gulf of 
(isbes the Atlas is backed by a depression sepsrsting the 
mounutns from the vast Ethiopian Hlsteau, just as the 
Indo-Gangetic plain or depreasian aepantes the HimAbya 
from the high plateau of the Indian Peninsula. In Tunim 
the Shott ct>Jcnd (some 6o fact altitude) and other Hbkhm 
(all below sea-level) occupy the depraaeion. Sir Hany 
Johnston has pointed out that the Shotti of the Frendi m 
a misnomer for Ar. Shat, an estuary or lake. An estuary 
or arm of the sea unquestionably occupied this tebkka 
region recently in geological ame, unless it la due to volcaaic 
action, but now there remain only mud-flats, which in the 
dry season arc hard-caked and coated with a deposit of 
salt. 

* Haifa is the Arabic form of English Alla, ijo., Stipa 
Tmacusima, or esparto grass (q.v.). 
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the past Iherc was an indiscriminate destruction 
of trees, and this the French administrators 
had to put down at the same time as they 
attempted the re-afforestation ot larg^ areas. 
Cork and olive trees are indigenous; alder and 
poplar are common; and the Aleppo pine is found 
in the Central Plateau. FiaheHeH . — ^There are 
valuable tunny-fisheries, and dredged coral is of 
importance, as arc also the ri(!h si>onge-fi8herics 
in the Gulf of Qabes. MineralH . — PerhajM the 
greatest potential wealth of Tunisia lies in its 
enormous phosphate deposits, but large quanti- 
ties of iron and zinc have also been worked. A 
peculiar feature of Tunisia is the large number of 
its hot mineral and other springs. Where these 
sjirings are of fresh water and hot, they are usually 
harnessed for the irrigation of the oases, and the 
aehkhoH dry up for want of their water. Medicinal 
springs exist at Korbus and at Hammam Lif and 
Gafsa. CommtrciaL — Tunisian exports are mainly 
cereals, wines, olivc-oil, fruit, vegetables, phos- 
phates, metal ores, half a (esparto), and hides; and 
her imports are (generally speaking) manu- 
factured goods of all kinds, coal and ^els, agri- 
cultural machinery and implements, textiles, and 
food-stuffs that she does not herself produce. 
In 1021, iiO’Ofl per cent of the imports were from 
France, and 41*72 per cent of the exports went to 
France. Great Britain’s share amounted to 
0*50 per cent of the imports, and O’d.'j per cent of 
the exports, the imports being mainly coal, 
cotton fabrics, and machinery. 

(hrvcminent . — A French Hesident-General is 
the real administraf or of Tunisia, although the 
Bey of Tunis is still nominally the ruler. The 
olllcc of Bey is hereditary in the ('rctan House of 
Hussein ben Ali, whose de8(*endants have ruled 
since 1705. Then; is a mixed Ministry, comprising 
8 Tunisian and N Frimch departmental chiefs, 
and the Government is supported by an army of 
about 2(1, 2(K), all ranks. The coinage is similar 
to that of France, and the m<*trie system of 
weights and measures is prevalent. Tunisia was 
ill the heart of the Carthaginian possessions, and 
after the fall of Carthagi^ beeaine part of the 
Roman province of Africa, On the full of the 
Roman power, there was a period of Vandal 
domination (a.d. 480-588). then the conquest 
by Belisarius and ov*er a etmtury (58J1-047) of 
Byzantine misgoverninent prior to the over- 
whelming advaiuH* of the Arabs, After the full 
of the Fatimid dynasty and a pericxl of anarchy, 
the Ottoman domination began (about 1575). 
In 1881 France declared u protectorate over 
Tunisia, and the power of the bey is only 
nominal. 

Raihoaya . — The Tunisian system has three 
nodal points, Tunis, Susa, and Sfax. The back- 
bone of the system is the Tunis-Sfax line (170 
miles), via Hammam Lif, Fuduk Jedid (18 miles; 


branch for Henshir Lebna, 80 miles), Bir bu 
Rebka (87 miles; branch for Nabeul ), Enfidaville, 
Susa (08 miles), and £1 Jem. Tunis is connected 
with the Algerian system by a line reaching the 
frontier at Ghardimaou (117 miles), via Mejez 
el B&b, Mastouta (branch to B^ja, 0 miles), and 
Souk-el-Arba; and continued to B6ne, 220| 
miles from Tunis. Other lines from the capital 
connect with Bizerta (61 miles, via Mateur; 
branch to B^ja, 42 miles); and with Kalaat 
Jerda, via Hepienne (for Zaghwan), Pont du 
Fahs, GafTour, Les Salines (for Le Kef), and 
Wed Sarrath (for the Algerian frontier at Kalaat 
es Salaam, 18f miles). The latter is more or 
less a phosphate railway. Hammam Lif is a 
popular Tunisian seaside-resort with thermal 
springs, and has special train service from the 
capital, 10 miles distant. Other main lines are: 
(1) Susa-Moknin-Mohedia, a short coastal line of 
89 miles; (2) Susa-Kalka Srira-Ain Ghrasesia 
(80 miles; for Qairwan), Sbcitla, Feriana, and 
Henshir Suatir, about 184 miles in all; and 
(8) Sfax - Redeyef, 177 miles, via Graiba (89 
miles; fur Qabes, 51 miles), Gafsa, and Metlaoui 
(151 miles; for Tozeur, 88 miles). — Biblio- 
ORAPHv: Sir Harry Johnston, The Colonization 
of Africa; Douglas Slodcn, Carthage and Tunis; 
Hesse - Wartegg, Tunis: the Land and the 
People, 

Tunnel, a subterranean passage, cut through 
a hill or under a river. The processes used in 
construction vary considerably. In one method 
a shield is used. I'liis consists of a cylindrical 
steel shell with a cutting edge which is pressed 
into the head of the tunnel which is to be ex- 
cavated. As the material is remo\’t*d the whole 
shield is pressed forward by hydraulic jacks or 
rams. Steering to keep to the desired line and 
level is effected by the oiieration of some of the 
jacks to u greater extent than the others. Rotary 
cutters of diameter suitable to the requirements 
of the flnished tunnel, and driven by electric 
motors, are frequently used in cutting tunnels. 
They commonly are provided with a conveyer 
to lift the debris and carry it to a chute, through 
which it passes into wagons for removal. 

In the making of river tunnels other methods 
have been adopted, sui'h os building and sinking 
a series of caissons and afterwards connecting 
them up to form the tunnel. Ocicasionolly a 
channel has been dredged across a river for a 
tunnel and suitable piles sunk for its support. 
By the building of heavy timber sides and top a 
channel is left, which can be pum|)ed out and 
kept clear by the use of compress^ air, while 
the actual tunnel is constructed within the 
housing. Tunnels must commonly be fhced 
with material such os steel plates or rings with 
concrete in the space between them and the 
earth to maintain their form and to prevent the 



TUNNY 


TURANIAN 


223 


pastas of waissr into them. Opcn-cut tunneling 
is lometimes used, frequently to America, to the 
construction of underground railwa>’8. In this 
Bystem a great channel is made and the tunnel 
constructed to it, and the ground afterwards 
made up. 

Tunny, a spiny-finned fish of the genus 
Thunnus and family Scombride, the T, thynnw^ 
closely allied to the mackerel. These fish live in 
shoals in almost all the seas of the wanner 
and temperate parts of the earth. They are 
taken in immense quantities on the Mc^itt^r- 
ranean coasts, where the fishing is chiefly carried 
on. The flesh is delicate and somewhat resenil)les 
veal. The common tunny attains a length of 
from 4 feet to even 20 feet, and sometimes ex- 
ceeds half a ton in weight. Its colour is a dark 
blue on the upper parts, and silvery white below. 
The American tunny (T. 9tnmdo-dorHiUi») is 
found on the American coast from New York 
to Nova Scotia. The ulbicore (T. aWicora) and 
the lionito ( T. pelamys) are allied s])ecies. Tunny 
oil is used in currying. 

Tunstall, a town of Staffordshire, England, 
since 1010 part of the county borough of Stoke- 
on-Trent. 1‘ottery and bricks are the chief manu- 
factures; coal-rnincs and ironworks arc locatcHl 
in the adjaernt districts. 

Tu'pelo. See Black Gum, 

Tupper, Martin Furquhar, minor poetaster, 
was Ixmi in 1810, and died in 1881). He w'os 
educated at Charterhouse, ami ('hrist Cliurc'h, 
Oxford, and W’os called to the Bar, but never 
practifkxl. His sole title to fame is his Pwvrrbial 
Philosophy^ whi<‘h originally aptx*ared in 180H; 
it was expanded into four scries lietween 1880 
and 1870. The earlier scric*s went through almost 
sixty editions; a million c*opic8 were stdd in 
America, and two hundred and fifty thousand 
in Great Britain. The author and th<* publisher 
made £10,000 a-piece. The success of Proverbial 
Philosophy is one of the chief curiosities of 
Victorian literature. The public must bear its 
share of the blame; for the demand for w(jrk 
of this kind profoundly influenced the supply. 
Tlie philosophy expounded in the book is common- 
plac*e to a ludicrous extent; the language is like 
the in\'erted speech of a foreigner; and the 
rh^’thm has broken free from the shackles of 
metre, and resembles many English attempts at 
writing hexameters. Apart from his poetical 
effusions, Tupper was no fool. He invented 
safety horseshoes, glass screw-tops to bottles, 
and steam-vessels with the paddles inside. Of 
his forty literary works only one is remembered, 
and its fiime is due not a little to the brilliant 
parodies of * Cuthbert Bede * and CahTrley, and 
the caustic allusions of Gilbert: 

*’ A fool ia bent upon a twig, but wiae men dread a bandit," — 
Which 1 know waa ven’ clever; but 1 didn’t understand it. 


Turanian a term applied to all peoples of 
Turkic stock. They number some 48,000,000, 
of which 22,000,000 (Turks, Mug>'ar8, Finns) 
are in Europe, and the rest in Asia, and their 
languages are groti|)ed together us the Hrul- 
AHaic family (q.v.). There is no doubt that the 
Turanians are offshoots of a parent stock which 
inhabited, in proto-historic times, the step|>es of 
Central .Asia, especially the ncighlMiurhood of 
the Altai-Snyan. On the northern XTrsant of 
the Altai, people of Suinoycilii* stock are found 
at tlic present day. Linguistically, there is less 
afllnity among Turanians than among the five 
main branches of the Indo-European family. 
Physically, the ideal Turanian type is the 
Mongolian, which is probably almost typical of 
the {mrent stock. The c'hicf characteristic ore 
mtisi'ular build, mcHlium height; straight jet- 
black hair and N<*anty lieartl; brootl flat face with 
slanting eyes, atul a brooil flat nose; low fore- 
head, liigh (‘hccklMtncs, and a yellowish-brown 
c'oniplexion. It was the coiimmousiicss of their 
ethnological aflinity with (leoples under Kussian 
and C'hiiu^ rule that urouseil in the Osmanlis 
the ambitious idea of Pan-Tiiraiiianisin. The 
Ositmtilis thcniM'IvcN, with the Magyars and the 
Btilgars, by coming into contact with suiierior 
civilizations and by the infusion of Ar^’aii blmMl, 
have almost, if not entirely, lost their physical 
chamctcristics us 'riiranians. The Finns have 
wry nearly lH*cn absorlK*!! by tin* Slavs (Hus- 
siuiis). It is worthy of note that none of the 
Turkic jieoplcs have lK*cn able to emerge from 
their primitive state ns nomiuls and Shurnaiiists 
cxce)>t those who have lM‘<*n ass(»ciatcd with the 
Aryan peoples of the wctit. An cxccfdion to this 
gcmeral rule may Is* miulc in favour of the Man- 
chus, probably the greuti*st of all the I'urunian 
trilics. Many Munchus arc* Buddhists; the 
Osmtuilis arc .Muslims; the Bulgurs and Fitiiui 
arc more* or lf*ss Christians; and all the others arc 
Shuman ists. 

In recent yc*ars the dcM'trinc of Pan-Turu- 
niunism has lx*en taken ver^' seriously in some 
quarters, and it lias even lieeii c*onsidcrt*d os a 
new dogma. But it is not new. 'Die struggle 
lietwc*c*n Aryan and Turanian is n phase in the 
struggle for existenc*e that luis lx*efi carried on 

’ term TOrdn, from which die word I’uninisn is 
derived, wu used in ancient Persian writings in contra- 
distinction to pan (i.c. Persia), and indicated the I'rana- 
oxiana region. Firduai in his Shahmamt or Book King/ 
(about A.D. 1000) uses TlOrdsmthiasense.but the word appears 
later as Tflra, especially in the Zoroastnan Auuta. In the 
Avetta It IS sut^ that the three sons of Thraetaona, the 
successor of Yima ( Noah), divided the earth just as did 
Shem, Ham, and Japhet in the Old Testament. These 
three sons were callM Airya, Sainma, and TOrs rcime^vely, 
and the fonner took Irtn, the centre^ and the latter Tara, the 
east, the western region falhng to Sairims. 1 rtn ia. of courae. 
the modem form of the Middle Persian Kran, the land of 
the Airmna (i.c. Aryan). TOrin or *]‘urania was understood 
b> the PersiarM as embracing the Central Asiatic region now 
known as 'Purkcaun. 
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for close on COOO 3^ars, and it was as active and to understand why the significance of the prin- 
as real in the time of Zoroaster as it is to-day. eiples involved was for so long not appreciated. 
The main factor in Turanian profiaganda is the The many systems of working are based on two 
Osmanli Turk, whose tribe has Ijccome a stale properties of Jets of steam. The impulse given 
with a more or less stable government, partially i)y the impinging of a Jet upon a rotatable 
through the curly adoption of Islam and of Arab structure may cause its continuous revolution, 
culture, but more largely through a capacity for or a Jet may be directed through openings or 
military training; and although the Osmanli blading on the periphery of the rotor with such 
strain is not pure, for there is probably no purity changes of direction as make possible the use of 
of race in any nation, the congeries of ra(;ial its reaction to keep the turbine turning. In the 



types that forms the Turkish nation is held 
firmly together by the iron bonds of militarism. 

Turban (Turk, tulbcnd, dulbend), a form of 
head-dress woni by Mahommedun races. It 
varies in form in difTereiit nations, and difTerent 
classes of the same nation. It consists of two 
parts: a eap without brim, fitted to tlie head; 
and a sash, scarf, or shawl, usually of cotton or 
linen, wound about the cap, and sometimes 
hanging down the neck. 

Turbine, Steam. It is indeed strange that 
the steam turbine, which was the first t>"pc of 
prime mover to be invent-ed, was the lost to be 
commercially developed and applied. From the 
time of Hero of Alexandria to that of Sir Charles 
Parsons, and from the days of Branca to those 
of de Laval, covering many centuries, little or 
nothing was done to produce a purely rotative 
type of heat engine. In recent years there has 
been so much progress made that it is difficult 


first case the steam is expanded right away to 
its exhaust pressure, while in the other the 
expansion is carried out continuously in many 
stages. The conditions of the use of the steam 
in the turbine are entirely different from those 
of a steam-engine, in which the simple static 
pressure is utilized. In the impulse type of 
turbine the steam is passed through nozzles to 
expand it to the pressure of the exhaust. In 
that way the heat energy of the steam is first 
con\’«rtc^ into kinetic cnerg>» before the con- 
version to mechanical work. In the reaction 
type of turbine the expansion of tlie steam and 
the conversion of some of the heat into kinetic 
energy is conducted witliin the nozzle channels 
between the blades of the rotor. There are many 
systems of classifying steam turbines. As they 
eommonly take the form of combinations of the 
ftmdamcntal types they may be referred to by 
the joint names of these t}i>cs or by others. 
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perhaps more informative, or again by a name 
indicating the class of duty they have to perform 
They may be constructed as simple or compound 
sets Just as is the case with steam-engines. 

The pure reaction systriii is not commercially 
used, but the term reaction is employed to cover 
the type of machine in which the expansion is 
partly carried out in the space between the fixed 
blades and partly in those on the rotor. That is 
the type of action which takes place in the 
Parsons turbine. When an impul^ turbine is 
combined writh a reaction one the name * com- 
bination turbine* is fivquently applied. The 
combination turbine was introduced to get over 


energy must be taken from it by the use of a 
very great speed of running for the turbine. 
Actually the small power sets run at 80,000 
revolutions per minute, while the larger ones 
have a speed of 10,000 revolutions fier minute. 
The speed of running of the small de Laval 
turbine is lielieved to lie the highest ewr attaim*d 
on any practical mid useful mechmiical doice. 
To obtain a suitable speed for mi eleetric gener- 
ator driven by a de Laval turbine, gearing must 
be introduced and the double reduction type is 
favoured. A reduction of from 10 to 1 on the 
smaller sets, to 1.8 to 1 in the largc'r ones, is 
arranged for. The driving of a rigidly held shaft 



the leakage troubles at the high-pressure end 
of a reaction turbine. As the blading at the 
high-pressure end is very short and there are 
mechanical limits to the reduction of the clear- 
ances, the area of passage for leakage is an 
appreciable proportion of the total. It may of 
course be got over by making the clearances 
axial instead of radial, but there is also the 
alternative of using impulse blading on discs 
for the first stage in the expansiem. The com- 
bined impulse type of turbine shows signs of 
increasing favour where very large outputs are 
requirecL 

The pure impulse turbine due to de I^val is 
manufactured by Messrs. Grecnwcxid A Batley 
of Leeds in standard sizes from ft to ftOO h.p. As 
the whole expansion frtun admission to exhaust 
pressure is carried out in a single stage the 
steam speed is exceedingly high, and its kinetic 
VOL. XI. 


at such high speeds would cause endless break- 
flowms unci trouble, and in consequence floating 
liearings are used which can accornmcKlate them- 
selves to any condition of running. The de 
I.4ival turbine may lie described as a single- 
pressure stage turbine with single-velocity stage. 
This system of classifying turbines is much us^. 
The single-pressure stage turbine is one on which 
all the pressure drop occnirs on one set of nozzles, 
and the statement that it has a single-velocity 
stage means that the velocity is taken out of 
the steam on a single row of blading. The simple 
single Curtis wheel is a single-pressure turbine 
with two or more velo<dty stages. 

A type of impulse turbine which is extensively 
used is that on which the heat drop is divided 
over a number of stages, and sets of nozzles 
combined with single-velocity stages. In this 
the heat drop in each stage may be made the 

296 
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same, but it is uflually tiic practice to have a 
larger heat drop in the first stage than in the 
remainder. This gives the advantages of re- 
ducing the total number of wheels required, and 
keeping down the maximum temperature and 
pressure within the turbine casing. The types of 
turbine of this class in common use are the 
Rateau and the Zoclly. When the multiple- 
pressure stages arc combined with multiple- 
velocity stages, the heat drop on ea(;h step can 
be advantageously increased and the number 
of pressure stages may be cut down. The Curtis 
turbine is the outstanding example of this class. 
It has now become a common practice to com- 
bine the two last-mentioned types. I'he first 
part of the turbine is then a Courtis wheel which 
has two rows of blading, permitting the use of 
a longer heat drop on the first stage with good 
efficiency. In that way the Curtis-Ratcau and 
the Curtis-Zotilly were developed* 

In the reaction turbine [iressure drops must 
occur across the moving blades as well as across 
the fixed ones. The blades of the Parsons turbines 
are nut commonly increased continuously in size, 
but arc arranged in groups, within which they 
have the same dimensions. In the Ljungstreim 
reac!tion turbine the steam passes through the 
blade rings in a radial direction. There are no 
fixed blades, but the alternate rings are connected 
to two discs which rotate in opiiosite dir<‘ctions. 

The history of the development of the marine 
steam turbine began in 1804, when the Hon. 
Charles A. Parsons put the Turbinia, an ex- 
perimental boat of 100 feet length, 0 feet beam, 
and 8 feet draught, and of 44 tons displacement, 
into commission. The remarkable results ob- 
tained with that boat led the Admiralty, in 1808, 
to use the system of firopulsion in the torpedo- 
boat destroyers Viper and Cobrat with which very 
high speeds were attained, but botli were lost 
through accidents, and the public became rather 
apathetic to the steam turbine. A large part of 
the credit for the development of the system 
is due to the late Mr. ,Tohn Williamson, who, in 
1000, approached Messrs. Ilcnny &> Co., of 
Dumbarton, and Messrs. Parsons with a scheme 
for a steamer. The enterprise of Williamson 
led to the succcssflil application of the steam 
turbine in the King Edtvard (1001), and in the 
Queett Alexandra (1002), and the results ob- 
tained gave confidence* to ship owners. Turbines 
were installed in increasing numbers every year, 
but progress was slow until the introduction of 
helical reduction gearing (see Oearing). The 
gearing used at first was of the single reduction 
type, but nowadays the use of double reduction 
gearing in large turbine-driven merchant ships 
is almost universal. 

Turbine, Water, a machine in which the 
energy of a jet of water is converted into me- 


chanical rotation. It consists of a scries of blades 
or vanes on a cylindrical frame mounted on a 
shaft, and the jet impinges on these blades In 
turn and causes the rotation of the shaft. Tur- 
bines are of two classes, impulse and reaction 
turbines. Of the former the Pelton wheel, and 
of the latter the Francis turbine are the most 
iiifNlcrn ty|)C8. In an impulse turbine the whole 
head of the supply water is converted into 
kinetic energy before the wheel is reached. The 
water leaves the nozzle or nozzles in one or more 
high-velocity jets, which are exposed to the 
pressure (usually atmospheric) obtaining in the 
turbine casing. It then impinges on a series 
of buckets carried by the wheel, and, in virtue 
of the f^hangc of direction and momentum pro- 
ducred by the buckets, exerts a driving force. 



The pressure of the water remains uniform during 
its passage through the turbine. 

The peripheral velocity of a Pelton wheel for 
maximum cifieicncy is slightly less than half the 
spouting velocity of the jet, and for this reason 
it enables the rotative speed to be kept within 
moderate limits. Sini^e the design does not lend 
itself to the cificient use of more than two jets 
on a single wheel, and as the maximum practicable 
jet diameter is about 12 inches, the Pelton wheel 
is well adapted fur small v'olumes of water at 
very high heads. The used water discharges 
directly into the tail-race, so that where the 
tail-race lc^'el \*aries appreciably the wheel must 
be placed above the highest tail-water level, 
with some sacrifice of head. For heads between 
400 and 750 feet the choice of Pelton wheel or 
reaction turbine depends largely upon local 
circumstances and on power required, but for 
heads greater than 750 feet the Pelton wheel is 
preferable. The greater simplicity and accessi- 
bility of the parts requiring replacement fh>m 
wear and tear render the Pelton wheel suitable 
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when the supplying stream carries grit or silt eneigy partly in kinetic and partly in pressure 
in suspension. The nozzle is always circular form. In passing through the runner tlie pressure 
in section, with axial needle or apear for regu- increases the relative velocity of flow between 
lating the size of jet, by partially closing up the the vanes, and the water Anally leaves the runner 
nozzle oriflee. Other shapes of jet suffer greater at the pressure existing in the discliarge pipe, 
loss by windage, and tend to become circular and The earliest t>^le of reaction turbine had tlie 
to become unsteady in the process. For high guide vanes inside the runner, giving otUtvard 
efficiency the diameter of the pitch circle of the flew. This was followed by a type with the guide 
buckets should not lie less than about twelve vanes above the runner giving axial flow. The 
times the diameter of the jet. The buckets are modem type of Francis turbine has mward flaw, 
shaped with a knife-edged central ridge, so as but in order to obtain a laigc discharge aiea the 
to split the jet and give it a backward deflection buckets are formed to discharge in a direction 
as smoothly os possible. To avoid loss of energy, nearly imrallt^l to the axis. The peripheral sjieed 



that portion of the lip in the line of the jet is 
omittcxl, as otheiw'ise the lip would deflect the 
jet radially inwards and interfere with the smooth 
action in throwing the water backwards. Friction 
losses in the buckets increase with the wetted 
area, so that the number of buckets is made as 
small as possible consistent with having con- 
tinuous impact. The jet cannot be deflected 
through the ftill 180^ without fouling the back 
of the following bucket, 165° being about the 
maximum deflection. The width of buckets is 
about three to four times the diameter of the jet, 
the ratio diminishing as the jet size increases. 

The preaaitre or reaction turbine consists 
essentially of a wheel, or runner, with vanes into 
which water is direct^ over the whole periphery 
a series of guide vanes. The water on leaving 
the guide vanes is under pressure, and supplies 


for efficiency varies flrom 0*05 to 1*05 of the 
velocity bead of the water supply according to 
the design, and this, together with the full peri- 
pheral admission, makes the reaction turbine 
suitable for moderate beads, high rotative speed, 
and large volumes of water. This type would be 
used for heads less than 400 feet, and up to 750 
feet under favourable circumstances. 

The water supply to the runner is regulated 
either by cylinder gate or by pivoted guide vanes. 
With cylinder gates excessive eddy formation 
at part gate gives low part-load efficiencies, but 
the cheapness and reliability make it of use in 
small plants. Guide vanes are commonly made of 
cast steel, but under very high heads where the 
water carries grit, bronze vanes may be used 
to resist erosion. The corrosion of the runner 
under high heads, even with non-gritty water. 
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may be due to faulty design of the vanes leading 
to excessive eddy formation. The pressure at 
the core of such eddies is comparatively low, 
leading to the liberation fi‘om solution of air 
apparently containing nascent oxygen, which 
rapidly attacks and pits any iron or steel surface. 
For a similar reason corrosion is pronounced at 
high heads if the turbine is operated much at 
part gate. If the guide vanes arc pivoted, they 
are all attached to a ring, by the rotation of 
which all the vanes are closed or opened at the 
same time and unifonnly. The rotation of the 
ring is controlled by the governor. The casing, 
bringing the supply water to all portions of the 
periphery of the runner, is of spiral volute form, 
and may l)c formed by moulding within the 
concRde substructure of the turbine itself if 
the head does not exceed about 100 feet. For 
higher heads a metal casing is required for 
strength, and is formed of steel plates or cast 
steel. The two sides of the casing are tied to- 
gether by a series of spacers surrounding the 
guide vane ring. These are shaped so as to guide 
the water into the guide vanes and form the 
speed ring. This ring occurs also in the concrete 
volute chambers of vertical shaft units, being 
formed by the columns which transmit the 
weight of the unit to the concrete substructure. 
The reaction turbine may either be submerged 
in the tail-water or may discharge into a drajt- 
tube when the turbine is placed at a height above 
the tail-water. The maximum practical elevation 
depends on the diameter of the draft-tube, de- 
creasing with an increase in diameter. This draft- 
tube may be designed with increasing ari;a of 
croBB-Bcction, so that a large proportion of the 
kinetic energy of the discharge water may be 
converted into pressure head and utilized in this 
form. See Hydraulics and Hydraulic Machinery^ 
Breast Wheel\ Overshot Wheel\ Undershot Wlteeli 
Hydro-electric Engineering,— BinuoQnAViiY: A, H. 
Gibson, Hydro-electric Engineering\ Hydraulics 
and its Applications; F. C, I^o, Hydraulics, 

Turbot {Rhombus maximus)^ a valuable foo<l- 
flsh of the family Pleuronectidir or flat-fishes. 
Next to the halibut, tlie turbot is the lai^gest of 
the Plcuronectidie found on the British coast, 
and is the most highly esteemed for the table. 
It is of a short and broad form, brown on the 
upper side, which is usually the left side, and 
attains a large size, weighing 20 lb. or more. 
The American or spotted turbot (R, nutcukdus), 
common on the coasts of New England and New 
York, attains a weight of 20 lb. 

Turcoman, or Turkmen (the latter being 
the correct form), a Turanian people occupying 
mainly the Trans-Caspian division of the ^\iet 
Republic of West l^rkeston (see map under 
Turanian)^ and distributed in smaller numbers 
over Afjghan Turkestan, North-Western Persia, 


Anatolia, Ac. The Turkmen are divided into 
seven chief tribes, of which the Salors are the 
oldest and noblest, and their total number is 
about 200,000. They have a primitive civilization, 
and prior to their subjugation by Russia they 
were a fierce bellicose people; but they are now 
more or less peaceful, and such tribes as the 
(jioklcns, the Yamut, and the Krsaris have to 
a large extent forsaken the traditional no- 
madic life and have settled down to agriculture, 
Ac. 

Turenne, Henri de la Tour d’Auvergne, 
Vicomte de, French soldier, bom in 101 1 at Sedan, 
died 1675. The second son of Henri de la Tour 
d*Auvergne, Duke of Bouillon, and of Klizabeth, 
Princess of Nassau-Orange (a daughter of 
William the Silent), he learned the art of war 
under his uiutles Maurice and Henri of Nassau 
in the Dutch servicje. He entered the service of 
France in 1030, served with distinction in 
Germany and North Italy, and in 1643 received 
the command of the army of the Rhine in the 
Thirty Years* War, and was mode a marshal. 
His successes in this post, as in the battle of 
Ndrdlingen (1645), greatly helped to win the 
war. During the disturbances of the Fronde 
the victories of Turenne led to the temiination 
of the Civil War. In the war against Spain he 
also distinguished himself, and after its close 
in 1059 he was named marshal -general of France. 
When war was renewed with Spain in 1007 he 
conquered Flanders in three months. In the 
Dutch War of 1672 Turenne hud the chief com- 
mand. He first marched against the Elector of 
Brandenburg, and, having driven him bock ns 
far as the Elbe, forced him to sign the Treaty of 
VoBsem in 1073; while in the brilliant campaign 
of 1674-5 he de8tn)yed two Austrian armies in 
the battles of MUhlhausen and Tilrkheim, and 
cHinquered and devastuteii the Palatinate. He 
was killcHl while making preparations to engage 
Monteeueuli. 

Turgot (tCir-gO), Anne Robert Jacques, French 
economist and statesman, bom 1727, died 1781. 
He was educated for the Church, but studied law, 
and in 1701 was appointed intendant of Limoges, 
which post he occupied for twelve years. Shortly 
after the accession of Louis XVI in 1774 Turgot 
was appointed Comptroller-General of France, 
and in order to reform the political and financial 
condition of the country, he moderated the 
duties on articles of the first necessity, freed 
commerce from many fetters, and encouraged 
industry by enlarging the rights of indi\iduals, 
and abolishing the exclusive privileges of com- 
panies and corporations. Such, however, was the 
opposition of the clergy and nobility to his 
reforms that he was dismissed from ofUce in 1770, 
and retired into private life. — Bibuogeaphy: 
W. W. Stephens, Lije and Wriiings of Turgot; 
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F. de Ferry, Les Id^ et VCEuure dt Turgot m 
mahirx, de droU pubHc, 

Turin'* a mountainous frontier province of 
Piedmont, North Italy, whose boundaries march 
with the Swiss and French frontiers; drained by 
the head waters of the Po. Coal, copper, Ac., are 
found, and cattle are raised. Cottons, linens, 
silk, and nuts are exported. Turin is the capital. 
Area, 8953 sq. miles; pop. 1,252,000. 

Turin (ancient Augusta Taurinorum; It. 
Torino), a city of Piedmont, North Italy, capital 
of the province of Turin, at the confluence of 
the Ilora Riparia with the Po, and between those 
two rivers; the centre of railways from Aosta, 
Genoa, Cuneo, Modane, Rivoli, Chicri, Savona, 
Mailand, Ac., and of steam -tram ways to Saluzzo, 
Ac. The chief buildings are the cathedral, a 
Renaissance building, completed in the beginning 
of the sixteenth century, and remarkable for its 
marble facade; the royal palace, a plain brick 
building, which contains the king's private 
library, with valuable MSS., and the royal 
armoury; the univ'crsity; the Palazzo Carignano, 
used at one time by the Sardinian and Italian 
Parliaments when they met here (1848-85), and 
now given up to a collection of natural histoty; 
and the Madams Palace, in the IMozza Costello, 
the hub of the city's daily life. Among the 
c<lucational establishments, besides the univer* 
sity, are the episcopal seminuiy'. Royal Military 
Academy, and a polytecdmic schwl. Manufhe- 
tuit» c*onsist, besides the staple of silk, chiefly 
of woollens, cottons, linen. pa|x*r, ironmongery, 
earthenware, and porcelain. 

In Roman times Turin was the chief town 
of the Taurini, was conquered by Hannibal 
(218 B.C.), and became a cHilony, receiving under 
Augustus the name Augusta Taurinorum. From 
the clex’enth to the liftecnth century it was 
alternately in possession of France and Savoy, 
when it became, until 1880, capital of the King- 
dom of Sardinia and, until 1885, of United Italy. 
Pop. 502,800. 

Turkana, a negro trilie of Uganda, oocup>ing 
mainly the Turkana and Dabossa districts of 
Rudolf Province, but allied linguistically, Ac., to 
the Karamojo of Uganda and Kenya. They are 
of great stature (average 7 feet), and depend 
upon cattle, and &h from Lake Rudolf and the 
swamps, for a livelihood, sheep and goats being 
raised in enormous numbers, cattle largely bred, 
and camels and donkeys kept. Their steppe- 
land is arid and almost Saharan at times, the 
annual rainfall never exceeding 10 inches, and 
sometimes failing entirely for several years. 
The Turkana are nomads, but the Karamojo are 
more settled and have some oommeroe and 
agriculture. Their chief features are: Clothing, 
nil; ornaments, few; no circumcision; wonderful 
hairdressing, the hair of ancestors being m a de 


up and worn; great hunters; arms, spear and 
wrist knives; an everlasting pest to European 
administrators. 

During the European War the Turkana caused 
grave trouble. At the end of 1014 they carried 
out a cattle-raid, and the Uganda Police, assiated 
by Sudanese troops, surprised them at Pelegech 
Mountain, taking many cattle. Early in 1015 
a larger expedition became necessary, during 
which the paramount chief of the Turkana lost 
a large number of followers and many cattle. 
From that time efforts have been made to force 
the tribes into the Sudan or to reduce their 
number. 

Turkestan, a wide region of Central Asia, 
roughly divided into two portions. Eastern 
Turkestan and Western Turkestan. Eastern or 
Chinese Turkestan is enclosed on three sides by 
lofty mountain ranges (Thian-Shan, Karakorum, 
Kuen-Lun), and on the cast has the desert of 
Gobi. Near the centre is the basin of the Lob-nor, 
marshes fed from the west by the Tarim and its 
tributaries. The greater part of this area is un- 
cultivated steppe, but there arc fertile portions 
watered by the Rivers Kashgar, Yarkand (q.\%), 
and Karakash. The products include cereals, 
root-cro|Ni, and cotton in large quantities, partly 
manufactured in the country. Carpets and felt 
cloths, along with silk, which the country pro- 
duces abundantly, are cxiM>rted to India, Kash* 
mir, and Tibet; while ofiiuin, tea, linens, and 
WfMdlcns are iiiirjorted. The inluibitaiits are 
Mahommedans. In 1888 a rcliellion broke out, 
and after a war of several years Eastern Tur- 
kestan succeeded, under Yakub Deg, in effecting 
its separation from the Chinese Empire, but after 
his assassination in 1877 it was again brought 
under Chinese sway. The chief towns arc Kashgar 
and Yarkand, and the |K>pulation is estimated at 
580,000. 

Turkestan, West, an autonomous Soviet 
Republic of Central Asia, comprising the six 
provinces of Seiniretchinsk, Samarkand, Fer- 
ghana, Syr Darya, Trans-Caspia, and Amu Darya, 
with Taskhent as administrative centre and liead- 
quarters of the Central Executive Committee 
(75 members): Provincial Executive Committees, 
each of which send one member to Tashkent, are 
charged with local (provincial) government; and 
from Tashkent the Central Executive Committee 
dispatches delegates to Moscow. West Turkestan 
is mainly Mahommedan, and the tenets of bol- 
shevism being opposed entirely to Koranic pre- 
cept, the vast bulk of the Mussulman population 
will have nothing to do with the Soviet; so that 
the country is in the anomalous position of 
being governed 1^ a Russian minority repno 
senting roughly 4*75 per cent of the population. 
The area of the Republic is 577,400 sq. miles, 
and the pop. about 7,800,000. 
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Turkey, a state in the Near East comprising 
the Anatolian Peninsula (Asia Minor) and part 
of Thrace (Eurojiean mainland ). 

Physiography: Anatolia .^ — The exact boun- 
daries of Anatolia are rather vague physically, 
but they arc clear enough politically. Physically, 
the country forms an extension towards Europe 
of the Iranian Plateau, cut transversely into 
halves by the Anti-Taurus range, and flanked on 
all sides by mountain ranges like buttresses. 
The general slope of the plateau is from east to 
west, from the mountain knot of Armenia (8000 


feet altitude) to the ^£gcan escarpments (1000- 
1500 feet altitude); and the average breadth is 
from 800 to 400 miles. The plateau consists of 
great, undulating, scrub-covered plains, broken 
here and there by isolated volcanic necks 
(Erjias Dagh^win cones — 11,880 feet altitude), 
a region of short scorching sunmiers and long 
fizzing winters when the temperature in the 
eastern area is frequent ly as low as ->20° F.* A 
feature of the plateau, west of the Anti-Taurus, 
is the Salt Plain, comprising Tertiary lacustrine 
de|>osits; and the fringe of lakes anioiig wliicli 

* For convenience of reference Constantinople and the 
dreundapent ragion of Thrace have been treated separately 
under Thraet, ajpart. of course, from the article Cofulontt- 
mpUtt dealing with the city proper. 

* Eraerum (in Armenia) has frequently been called * the 
Anatolian Verithoyonsk *. 


Tuz Geul (salt) is conspicuous and is the centre 
of a large area of inland drainage. In flora, fauna, 
and climate the whole region is indistinguishable 
from the Russian steppes. The rim-mountains 
and coastal plains may be considered regionally. 
(1 ) In the north is the Black Sea or Pontic zone, 
distinguished by its broad mountain range, which 
slopes gently southwards to the plateau, but 
presents a steep, almost abrupt, face rising from 
the Black Sea on the north. Few river valleys 
penetrate the mountains, and the small deltaic 
littoral-plains formed by the swift-flowing rivers 
Kizil-IrmakandYeshil-Irmak 
are of great importance. Sani- 
sun and Trebizond are the 
centres of practicable routes 
to Sivas and Central Asia re- 
spectively. The Sakaria River 
also flows into the Black Sea, 
and is navigable for over 100 
miles by small craft; but none 
of the Anatolian rivers is na- 
vigable to any extent. The 
climate of the Pontic zone is 
distinguished by its heavy 
rainfall. The mountains in- 
tercept the moisture - laden 
nortli winds, which, as dry 
blasts, pass over the plateau 
of the interior. This accounts 
for the semi -arid nature of 
the largest part of the plateau, 
where the maximum rainfall 
occurs m spring. In the Pontic 
zone the winters are cold and 
damp, with frequent snow- 
falls; but the summers are 
warm. (2) In the south is 
the Taurus range (6000-9000 
feet altitude), higher and less 
broken than the Pontic, and 
presenting also a steep es- 
car{>nient to the sea, except 
around Adana, which lies in the unhealthy 
plain of Cilicia, and at Adalia, in tlie 
Pamphylian plain. Through tlie Taurus to 
the hinterland the only road is by the 
narrow gorge of the Cilician Gate, behind 
Adana, and this is used by the railway. 
The chief rivers are the Sihun and Jihun, 
both reaching the Mediterranean through the 
Ciliciiui plain. As in the west, the climate 
of the southern zone is of a Mediternuiean type, 
but colder in winter and wanner and drier 
in summer. (8) The western or iEgean zone is 
the richest and most pleasant of Asiatic Turkey. 
Rios, such as those of South-Western Ireland 
or North-Western Spain, penetrate far into 
the mainland, separated from each other by 
narrow, dissected fingers of the plateau. 





TURKEY 


231 


TURKEY 


It is here that East really meets West, that 
Europe and Asia rub shoulders not only geo- 
graphically, but also historically. The Marmara 
littoral in part, and the zone of the Straits may 
be considered as part of the western zone. The 
mountains are much broken as the coast is 
approached, and the historic valleys of the Gediz 
Chai {Hermw) and Menderes 
Chai {Mceander) form easy 
lines of communication with 
the plateau. The latter valley 
has many thermal springs.^ 

In the north-west of this 
zone there is a freshwater 
lake district (around Bnisa), 
the most important lakes 
being AbuUiont Geul, Isnik 
Geul, and Maniyas Geul; the 
atmosphere is very clear and 
exhilarating, and the excel- 
lence of the climate is sur- 
passed only by the magnifi- 
cence of the fauna and flora. 

Smyrna is the metropolis of 
the jEgean zone. 

Resources: Agriculture, — 

Anatolia is agriculturally very 
backward, for reasons which 
are discussed elsewhere, but, 
generally speaking, there are 
fine wheat • lands on the 
plateau, especially around 
f^kishehr and Aflum Kara- 
hissar, and in the ncighliour- 
hood of Sivas. Central Ana- 
tolia is also a suitable stock- 
raising region, where there 
is at present a considerable 
industry centring on Angora, 
and including the northern or 
plateau region of the vilayet 
of Konia. Among animals 
bred, the most interesting is 
the Angora goat, which fur- 
nishes mohair; but of equal 
importance are the camel 
(Syrian and mule -camel), 
mule, sheep, and donkey. The 
richest and best - developed 
region of Anatolia, from an 
agricultural standpoint, is Aidin, which occupies 
the favoured ,£gean zone; the most backward 
is the rugged, inhospitable, and inaccessible 
vilayet of Kastamuni, in the Pontic zone. Actual 
production is as follows: 

* Sprmn, — Its vmricty of dicfinsl sprinfs u ■ pccidianty 
of Aatto^ Amoni a laria number, those of Baki^hn 
Hicnpolts, Brun (sundhur and iron, hot springs). Bob, and 
Khavas may be mentKNied. Seiamic disturbances of great 
violence shake the country p e rio di ca U y. 


Cettah, — ^North-West and Marmara aone. Aidin, Kaa- 
tamuni, Cilidan plain, Angora, Konia. Silk, — The chief 
productioa of Bruaa vilayet and Saniak of Bigha; also 
produced by Ismid Saniak. Tokoeco. — ^Pamphyl^ pUin, 
Aidin, Mannara Uttonl, Ismid Saniak Bruaa district; Sam- 
aun is the chief centre of tobacco-jnowing. Homy md Wax, 
— Ismid Saniak. Olivts and Fruit. — Marmara littoral, 
Aidin (olives, figs, and raisins), Pomphylian plain. Kasta- 
muni, Angora (apples and pears). Um$orict.’—K wild-grow- 
ing product from the valleys of the Mnander river-system. 



Present boundaries ” arc shown as in 1 923 


Poultry and 
Opium' — Marmara bttoral, Cwcian plain, 
hiinnara littoral. 


Sugar-eam. — Cilidan plain. 

Ismid Sanjak. Opium. — Mai 

Ismid Saiijak. Cotton. — CUician plain, 

Aidin, Psmphylian pbin. Vtdoma. — FamphyUan plain, 
i^tamuni. Marmara littoral, Aidin. /Ure.-^’ilidan plain 
aird arouno the Lake of Isnik are the main regions. Wool, 
Mohair. Hides. — Angora and Kastamuni. Barley, much in 
demand by European maltsters for the malung of whisky, 
ilf^SSba ^ eastern pbteau, Brusa, and the Sanjak 

The tnule-camel mentioned above is obtained by mating 
a Bactrian sire and a Synan dam, and has exceptional moun- 
Oiioecring quabtics. 

ForeJs and Fisheries, — The vast forests of 
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Anatolia have suffered somewhat from indis- burden on the rest of the week, and is an un- 


criminate felling, but they are still of large extent 
and of great potential value. Trees include: oak 
(including Valonia oak), walnut, pine, cedar 
(in Aidin), larch (in Konia), elm, beech, lime, 
plane, hornbeam, fir, and chestnut. Gall nuts 
(q.v.) are normally produced in the Sanjak of 
Bigha and the vilayet of Kastarnuni. Fisheries 
(coastal, lake, and stream) arc valuable, but 
almost entirely undeveloped. Minerals , — The 
mineral wealth of Anatolia may have been at 
times exaggerated, but it is undoubtedly great, 
although almost entirely representing potential 
wealth, for there has been little or no systematic 
exploitation, excepting a partial boom during the 
l^uropcan War, when Germany and the Central 
Powers mode extraordinary demands upon 
Anatolian resources. The chief minerals are: 
coal (sec Songuldak) and lignite; meerschaum, 
from the Eskishchr deposits (State-owned), which 
form one of the world’s few great sources of supply; 
pandermite (boracitc), worked along the railway 
running inland from Panderma, especially around 
Susigirli; chromite (one of the chief ores of 
chromium ), from the vilayets of Aidin and Brusa; 
emery, from the Aidin vilayet (c8{)cciully south- 
east of Smyrna), where the workings are very 
important; argentiferous and auriferous lead, 
usually associated with zinc, found near Balia- 
Madcn, Bcrektli-Maden (north-east of Bulgar- 
Madcn), and at Bulgar-Maden in the Bulgar- 
Dagh (Konia district), wheix^ there is a State- 
owned mine that has been continuously worked 
since Hittitc times. Known minerals other than 
the foregoing arc as follows: antimony, at many 
places, but around Nazilly in Aidin vilayet 
especially; men^ury, in Aidin vilayet; nickel, 
found near Kastaniuni; salt, worked in large 
quantities both lu rock-salt and from springs 
and dry puns; fuller’s earth, a lucrative product 
])rineipally found in Angora vilayet (at Michali- 
jik); some iron; copper (deposits ])erhu|)8 ex- 
hausted); sulphur; iron pyrites; manganese. 

Mofiujactures , — Aiiutoliun manufuetures arc 
almost entirely undeveloped, but (uir|>et8, os 
a cottage-industry, are important. The basis 
of this industry is the mohair of the Angora goat; 
the madder and valonia for dyeing it are pro- 
duced from specially grown species of oak. Aidin 
vilayet is the greatest carpet-producing region. 
Brusa is the centre of a silk-producing region, 
and there is some production of silk fabrics as 
well as of cottons. Smyrna leads all Anatolia as 
Ikr as industrial enterprise is concerned. 

Trade , — A peculiarity of trade in Anatolia is 
that it is adversely influenced by religious ob- 
servances. Friday, Saturday, and Sunday are 
holy days of Mahommedan, Jew, and Christian 
respectively, and none of them will buy or sell 
upon his saered day. This imposes a lieavy 


satisfactory arrangement when compared with 
European standards. Considerable development 
of transport facilities and agricultural exploita- 
tion will be necessary before Anatolia ranks as 
economically alive. The main imports are 
textiles, flour and cereals, woollens, silks, sugar, 
metals, oils, fats and soaps, and animal products. 
Exports are mainly tobaccos, dried fruit, wool 
and mohair, olive-oil, skins, silk, cotton and 
cotton -goods, and opium. 

Ports and Toams , — ^Angora is the capital of 
Nationalist Turkey; Konia is rapidly becoming 
an important centre of trade, and has adjacent 
sugar plantations; Kaisariah; Brusa is the only 
really important inland town (pop. about, 90,000). 
Ports are distributed according to zones. On 
the Block Sea arc Trebizond, Samsun, Sinope, 
and the Ileraclea coal-flcld ports (see Songuldak), 
with Eregli. Marmara ports include Ismid, 
Gemlik (pop. 5000), Mudania (5000), Panderma, 
and Chanak on the Dardanelles (22,000). Medi- 
terranean ports include Aivali (60,000), Dikeli, 
and Smyrna in the Western or iEgean zone; and 
Marmarice, Makri, Adalia, Mersina, and Ayas in 
the Pamphylian-Cilician littoral. Ayas Bay is 
the finest deep-water port on the south coast. 

Ethnology , — What is a Turk? This question 
has frequently been expressed as the conundrum, 
“ When is a Turk not a Turk?” and in the days 
of the Committee of Union and Progress there 
was but one answer, ” When he’s a Young Turk ”, 
for it is notorious that many of the most in- 
fluential revolutionaries were not Turks at all. 
The Ottoman Empire presented, and Nationalist 
Turkey still affords, a peculiar example of a 
powerful state that is not a nation. There is no 
such thing us a Turkish nation us the word is 
generally understood, for Turkey is a congeries 
of discrete peoples who are not so much to be 
distinguished by nationalities as by religions; 
and under the Empire the name of their religion 
funned the political designation of the various 
races. Sunnite Mahommedanisni w'us the State 
faitli, and the Sultan was Caliph of Islam, the 
vicar of God; ^ but provision wm made for the 

' Sunnite Mahommedaniam and the Caliphate maintain 
their poeition in Nationaliat Turkey. The Sultan of Tuikey 
» the yemrtdly recognised spiritual head of Islam, and 
his position resembles that of H.M. The King Emperor as 
Dsfimkr of the Faith, in that it is admitted by some without 
question, out accepted rather unwillingly by others. As 
r^rds the mUteU, it has been cleveriv sui^rested that as 
bigamy is not a recognised crime in Tuney, it was essential 
to the well-being ol any Christian community domiciled 
there that it should have power to deal with offences in 
this and any other respect at variance with Muaaulntan 
practice. Apart from that, the syMem afforded the Christians 
a splendid opportunity or acquiring a wide education and 
culture, which rather discredits ill-informed reports regard- 
ing the educational backwardnoM of the entire people. 
Nominally, of course, elementary education was, by law, com- 
pulsory between the i^ies of seven and sixteen years. The 
much-advertised atroaties appear to have been exaggerated, 
despite the cold-blooded exttimtion schemes (aUegra) attri- 
butM to Talaat Pasha, and it is an actual uwt that there 
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grantiiig of almost complete autonomy to certain fiitc of empires was decided. Twrka ^ — It is 


rdigtons, of which the adherents were grouped 
together in miUets and sent representatives direct 
to Constantinople. 

Nationalist Turkey is a congeries of peoples 
just as was the old Ottoman Empire; but the 
main point to be distinguished is that the 
Nationalist State is preponderatingly Muslim, 
and claims not so much to be a European Power 
as to be a free Asiatic Sultanate. This recalls 
the fact that Asiatic Turkey in general, and 
Anatolia in particular, was always the bulwark 
of the Ottoman f>ower during the Imperial 
r^me, despite the centralization of adminis- 
tration at Constantinople. At the moment, 
Anatolia is a political entity governed from 
within, a state of affairs which has not obtained 
since Ilittitc times. _T he various races com- 
prising the Turkish State are as follows: Ar- 
menians (Catholic and Gregorian), found in 
Adana, Sivas, Angora, and Trebizond regions; 
Kizilb(uhia (pagans with a thin Islamic veneer), 
Angora-Amasia region and around Tokat; Jeies, 
Marmara littoral, Bosporus, and all large towns; 
Arabi (Muslim), in Adana; Greeks* (Orthodox 
mainly), Adana, Aidin, Konia, Angora, Kasta- 
muni, Trebizond, Sivas: generally scattered all 
over, with a percentage of European Greek 
immigrants around Smyrna; Kurds (Muslim), 
Angora and Sivas; iMzes (people of Caucaso- 
Tibctan race — mainly Muslim), scattered all 
over, but mainly found in the hills of Trebizond; 
Circassums (Muslim), have many settlements; 
Gipsies (Muslim), found all over; Abkhasians 
(Muslim); and Tatars, Turkmen, Avchar, and 
Yuruks, all nomadic people of Turanian origin. 
The miscellany of races is due primarily to the 
peculiar geography of Asia Minor, which made 
it in ancient times a battle-ground on which the 

it much low tffreement between different Muslim nationals 
than there u between Christian and Christian, and Christian 
and Muslim. For example, the bullyins, arrogant Circassian 
from the Caucaaus, whence he waa driven (along with the 
Abkhaaiana) by the Russian occupation, stirs up strife 
wherever he foes, and is entirely incapable of liviM in har- 
mony with hta Muahm brethren, with whom the (Christiana 
and jewa are seldom in trouble. 

Nationalist Turkey shows even more clearly than the 
old Empire that the binding force which cements this racial 
miscellany into some semblance of an orderly community 
is the dominant military caste, which is linked im with 
Islam all over the world through the Royal House of Osman, 
whose lineal descendant wears that warrior’s sword and is 
nominally master in the house that, since the deposition 
of Abdul Hamid, has been ruled by free-diinking Young 
Turks, with a larger share of worldly knowledge and a 
smaller love Of Islam and the Prophet than their ancestors 
would have dared even to aspire to. 

*By Greeks are meant those who became * Greeks * duriiw 
the period when Asia Minor was more or leas hellenised, 
a period which ended in the sixth century AJ). They 
became * Grsaks * politically, and as such they have atwaya 
been conakUoocL Thus it is that the Anatolian * Greeks * are 
dcacendanta of the Byasntim Anatoliarw, and are politically, 
Kngutstically, aiul theologically (but not racialfy) Greek. 
The c ommon racial stock is identical, but one branch 
embraced lahun, the other Christianity; and although the 
two have devekiped side by side, time has only served to 
make the dcavage in eympatny absolute. 


exceedingly difficult to diicuss the word * Turk * 
from an ethnological itandpoint, for it is identical 
in meaning with Turanian (q.v.). Muslim ad- 
herents of the House of Osman call themselves 
‘ Osmanlis *, not ‘ Turks *, although apostles of 
Pan-Turanianism (q.v.) ha^’e endeavoured to 
give the name n special signiflcance. Politically, 
a Turk is an Osmanli (as mentioned above), 
although Arabs, for example, arc scarcely to be 
considered as such. Linguistically, Turkish forms 
a division of the Ural-Altaic family of languages 
(q.v.). Space docs not permit of a lengthy dis- 
cussion of the various reasons * why a Turk is 
not a Turk *, but, generally speaking, it is saft: 
to confine the application of the name to the 
people who conquert^d and still govern Con- 
stantinople, and who haxT racial and linguistic 
affinities with the lYiranian |)eoplcs discussed 
under Turanian, 

History . — The Ottoman Turks came originally 
from the region of the Altai Mountains, in Cen- 
tral Asia, and in the sixth century a.d. pushed 
onward to the west in connection with other 
Turkish trilies. Early in the eighth century they 
embraced Islam, and in the thirteenth century 
they apfieared as allies of the Seljuks (q.v.) 
against the Mongols, and for their aid ret«ivcd 
a grant of lands from the Scljuk Sultan of Iconium, 
in Asia MiiK>r. Their leader, Othman or Osman, 
of the race of Oghuzian Turcomans (Turkmen), 
became the most powerful emir of Western Asia, 
and after the death of the Seljuk Sultan of 
Iconium (1300) he proclaimed himself Sultan. 
He died in 1320. Thus was founded upon the 
ruins of the Saracen, Seljuk, and Mongol power 
the Empire of the Osmanlis or Ottoman Turks 
in Asia; and after Osman, the courage, policy, 
and enterprise of eight great princes, whom 
the dignity of Caliph placed in possession of the 
standard of the Prophet, and who were animated 
by religious zeal and a passion for military glory, 
raised it to the rank of the first military Power 
in both Europe and Asia (1800-1506). 

The first of them was Orkhan (1826-50), son 
of Osman. He subdued all Asia Minor to the 
Hellespont, took the title of Padishah^ and 
became son-in-law to the Greek emperor Canta- 
cuzenus. Orkhan's son, Suleiman, first invaded 
Europe in 1855. He fortified Gallipoli and Sestos, 
and took po s s ess ion of the straits now called the 
Dardanelles. In 1860 Orkhan's second son and 
successor, Murad I (1359-89), took Adrianople, 
which became the seat of the empire in Europe 
(1367), conquered Macedonia, Albania, and 
Serbia, and defeated a great Slav confederation 
under the Serbian king Lazar 1 at Kosovo 
( 1 889 ), but was assassinated just after the victory , 
and J^yezid, sumamed Ilderim (lightning), was 
proclaimed king on the field as Bayezid 1 
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(1880-1408). He invaded Thessaly, and also 
advanced towards Constantinople. In 1896 his 
Janissaries defeated the Western Christians under 
Sigismund, King of Hungary, at Nicopolis, in 
Bulgaria; but at Angora in 1402 he was himself 
conquered and taken prisoner by Timur the 
Lame, who divided the provinces between the 
sons of Bayezid. Finally, in 1418 the fourth son 
of Bayezid, Mahommed I (1418-21), seated 
himself upon the undivided throne of Osman. 
In 1415 his victorious troops reached Salzburg 
and invaded Bavaria. He conquered the Vene- 
tians at Thcssalonica in 1420; and his grand- 
vizier, Ibrahim, created a Turkish navy. Ma- 
hommed was succeeded by his son, Murad II 
(1421-51), who defeated Ladislaus I, King of 
Hungary and Poland, and John Hunyadi at 
Varna in 1444. Mahommed II (1451-81), the 
son of Murad II, completed the work of conquest. 
He attacked Constantinople, which was taken on 
20th May, 1458, and tlic Byzantine Empire came 
finally to an end. Mahommed II added Serbia, 
Bosnia, Albania, and Greece to the Ottoman 
Empire, and threatened Italy, which, however, 
was ft«ed fh)m danger by his death at Otranto 
in 1481. He was surnained The Conqueror, and 
to him was due the Ottoman administrative 
s}rBtem, which existed intact down to the time 
of Mahmud II; and the organization of the 
iUema was his crowning work. His grandson, 
Selim I (1512-20), who practically deposed 
his father, Bayezid 11 (1481-1512), conquered 
Egypt and Syria. Under Suleiman 1 {7'ke 
Magnificent, 1520-60), the Ottoman Empire 
reached the highest pinnacle of power and 
splendour. In 1522 Suleiman took Rhodes from 
the Knights of St. John, and by the victory of 
Mohacs in 1520 subdued half of Hungary. He 
exacted a tribute from Moldavia, made Bagdad, 
Mesopotamia, and Georgia subject to him, and 
threatened to overrun Germany. Suleiman had 
as an opponent Charles V of Germany, as an ally 
Francis II of France, but he was checked before 
Vienna (1520), and this episode forms the high- 
water mark of Turkish success. Fiom this time 
the history of Turkey is a story of disintegration 
and decay, which culminated in the Treaty of 
Sdvres (1020), the end of the Ottoman Empire, 
and the rise of a new Turkey, like a Phoenix from 
the ashes of the old. 

In the latter part of the sixteenth oentuiy, and 
most of the seventeenth wntury, the chief wars 
were with Venice luid with Austria. The battle 
of Lepanto (1571), in which the Ottoman fleet 
was overthrown by the combined fleets of Venice 
and Spain, was the first great Ottoman reverse 
at sea; and the battle of St. Gothard (1664), near 
Vienna, in whicli Montecuculi defeated the Vizier 
Kuprili, the first great Ottoman reverse on land. 
In 1088 N’ienna was besieged by the Turks, but 


was relieved by John Sobieski and Charles of 
Lorraine; in 1687 the Turks were again defeated 
at Mohacs, and in 1607 (by Prince Eugtoe) at 
Szenta. Then foilowed the Treaty of Karlowitz 
in 1690, by which Mustopha II (1605»1708) 
agreed to renounce his claims upon Transylvania 
and a large part of Hungary, to ^ve up the Morea 
to the Venetians, to restore Podolia and the 
Ukraine to Poland, and to leave Azov to the 
Russians. Eug^ne*s subsequent victories at 
Peterwardein and Belgrade obliged Ahmed II 
(1708-80) to give up, by the Treaty of Passaro- 
Witz in 1718, Temesvar, Belgrade, with a part of 
Serbia and Wallachia; but the Turks, on the 
other hand, took the Morea from Venice, and by 
the Treaty of Belgrade in 1780 regained ^Igrade, 
Serbia, and Little Wallachia, while for a time 
they also regained Azov. 

Russia, which had been making steady ad- 
vances under Peter the Great and subsequently, 
now became the great opponent of Turkey. In 
the middle of the eighteenth century the Otto- 
man Empire still embraced a large part of 
Southern Russia. The victories of Catharine 
II*B general Romanzov in the war between 1768 
and 1774 determined the political superiority of 
Russia, and at the Peace of Kuchuk-Kainarji, 
in 1774, Abdul Hamid I (1778-80) renounced his 
sovereignty over the Crimea, yielded to Russia 
the country between the Bug and the Dnieper, 
with Kinbum and Azov, and agreed to open his 
seas to Russian merchant ships. By the Peace 
of Jassy (Roum. laqi), 1702, which closed the 
war of 1787-01, Russia retained Taurida and the 
country between the Bug and the Dniester, 
together with Otchakov, and gained some terri- 
tory in the Caucasus. In the long series of wars 
which followed the French Revolution, the Otto- 
man Empire first found herself opposed to 
France, in consequence of Bonaparte's campaign 
in E^gypt, and Anally to Russia, who demanded 
a more distinct recognition of her protectorate 
over the Christians, and to whom, by the Peace 
of Bucharest (28th May, 1812), she ceded that 
part of Moldavia and Bessarabia which lies 
beyond the Pruth. In 1817 Mahmud II (1808-80) 
was obliged to give up the principal mouth of the 
Danube to Russia. Further disputes ended in the 
Porte making fiirthcr concessions, which tended 
towards loosening the connection of Serbia, 
Moldavia, and Wallaciiia wit!i Turkey. In 1821 
broke out the War of Greek Independence. The 
remonstrances of Britain, Frani^c, and Russia 
against the cruelties with which the war against 
tlie Greeks was carried on proving of no avail, 
those Powers attacked and destroyed the fleet 
(Turco-Egyptian) of Mahmud at Navarino (1827). 
In 1826 the massacre of the Janissaries took place 
at Constantinople, after a revolt. In 1828-0 the 
Russians crossed the Balkans and took Adrian- 
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ople, the war being terminated by the Peace of 
Adrianople (1829). In that year Turkey had to 
recognize the independence of Greece. In 1881>8 
Mehemet All, nominally Pasha of Egypt, but 
real ruler of both Egypt and Syria, levied war 
against his sovereign, and was threatening 
Constantinople when Russia, who had been 
called on for aid by the Sultan, forced the 
invaders to desist. In 1840 Mehemet Ali again 
rose against his sovereign, but, through the 
active intervention of Great Britain, Austria, and 
Russia, was compelled to evacuate Syria, though 
he was, in recompense, recognized as hereditary 
Pasha of Egypt. 

The next important event in the history of the 
Ottoman Empire was the war with Russia (185«*1) 
in which Turkey was joined by England and 
France. This war, known as the Crimean War 
(q.v.), terminated with the defeat of Russia, 
and the conclusion of a treaty at Paris (30th 
March, 1856) by which the influence of Russia 
in Turkey was greatly reduced. The principal 
articles were the abolition of the Russian pro- 
tectorate over the Danubian principalities 
(Wallachia and Moldavia), united in 1861 as the 
Principality of Iloumonia), the rectifleation of 
the frontier between Russia and Turkey, and the 
cession of part of Bessarabia to the latter Power. 

In 1875 the {>eople of Herzegovina, unable to 
endure any longer the misgovemment of the 
Turks, broke into rebellion. A year later the 
Serbians and Montenegrins likewise took up 
arms, and though the former were unsuccessful 
and obliged to abandon the war, the Montenegrins 
still held out. Meantime the Great Powers of 
Europe were pressing reforms on Turkey, and at 
the end of 1876 a conference met at Constan- 
tinople with the view of making a fresh settlement 
of the relations between her and her Christian 
provinces. All the recommendations of the 
conference were, howe^-er, rejected by Turkey; 
and in April following, Russia, who had been 
coming more and more prominently forward as 
the champion of the oppressed provinces and 
had for months been massing troops on both 
the Asiatic and the European frontiers of Turkey, 
issued a warlike manifesto and commeno^ 
hostile operations in both parts of the Turkish 
Empire. She was immediately joined by Rou- 
mania, who (22nd May, 1877) declared her 
independence. The progress of the Russians was 
at rapid; but the Turks offered an obstinate 
resistance. After the fall of Kars, however (18th 
Nov.), and the fall of Plevna (10th Dee.), the 
Turkish resistance completely collapsed, and on 
8rd March, 1878, Turkey was compelled to agree 
to the Treaty of San Stefano, in which she 
accepted the terms of Russia. Ilie provisions of 
this treaty were, however, considerably modified 
by the Treaty of Berlin concluded on 18th July, 


by which Roumania, Serbia, and Montenegro 
were declared independent; Roumanian Bes- 
sarabia was ceded to Russia; Austria was em- 
powered to occupy Bosnia and Hersegovini^ 
and Bulgaria was made a tributary prindpality. 

In 1876 Abdul Hamid II succeeded to the 
£!ut>ne, and in 1881 France occupied Tunis, while 
Great Britain took over Egypt to suppress 
disorders there. The Young THirk movement 
became gradually more active, and, in the belief 
that Abdul Hamid's despotic rule was the sole 
cause of Turkish humiliation by the Great 
Powers, the Young Turks organized the revolu- 
tionary movement which culminated in the 
violent political upheaval of July, 1908, when 
the Sultan was compelled to restore the * Con- 
stitution of 1876 *, and the Committee of Union 
and Progress, with the army 8u;)porting it, 
became the real master of Turkey. jAbdul Hamid 
was dethroned in April, 1909, and exiled to 
Salonika. JHc was succeeded by his brother, 
^eshad Effendl, as Mahommed T, and the Com- 
mittee inaugurated a secret reign of terror, in 
course of which martial law was established, and 
a programme of compulsory Turkifleation in 
aet*ordance with the Young Turk gospel of 
Turanianism was rigidly enforced. Their Pan- 
Turanian ideas were camouflaged by a brilliant 
display of Pan-Islamic ideals after the manner of 
Abdul Hamid, and this naturally aroused the 
antagonism of (»rcat Britain, France, and Russia, 
while fostering the obvious friendship of the Com- 
mittee with Germany and the Central Powers. 
Italy, in 1911, began to seize for herself what she 
considered to be her rightful share of the * sick 
man's ' |>otential legacy, and her troofM landed 
in Tri])oli and Cyrenaica. Peace was concluded 
by the Treaty of Lausanne, in which Italy agreed 
to surrender those islands of the Dodecanese 
occupied by her in return for free occupation of 
Tripoli; but the bargain never took effect* 
Meanwhile Montenegro declared war on Turkey 
(8th Oct., 1912), and on 17th Oct. Turkey 
declared war on Serbia and Bulgaria. Greece 
declared war on Turkey on the following day, 
and hostilities immediately began, lasting until 
8rd Dec., when an armistice was signed and 
unsuccessful negotiations began. On 8rd Feb., 
1913, the war was renewed, and was finally con- 
cluded on fifith May. This was a signal for 
discord among the victorious Balkan allies; 
the Bulgarians attacked the allied Serbo- 
(;recian army (29th June), but, witli Montenegrin 
and Roumanian assistance, tlie Serbo-Greeks 
drove back the Bulgar fbrc'cs. J^nver Pasha 
had now come into prominence in Turkey, 
and be seized the opportunity to advance 
on Adrianople, and made so much political 
use of his mUitary successes that Bulgaria 
was humbled. In the midst of her militafy 
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reverses Turkey revealed the existence of what 
the Powers regarded as a secret military con- 
vention with Germany, when General Liman 
von Sanders took over ddmmand of the D^- 
danellcs and Constantinople defences. In .Tune, 
1914, the Goeben visited Constantinople, and 
both Pan-lslamic and Pan-Turanian ambitions 
drove Turkey into the European War on the side 
of Germany and the Central Powers; and in 
the flames of battle that between 1914 and 1918 
raged all over the world Ottoman Turkey was 
consumed. Only a few fragments remained of 
the Empire when the Treaty of Sevres was forced 
upon the Turks in 1920, but the nucleus of 
Turkish power, Anatolia, remained practically 
unscathed; and the Turkish nation now began 
to exhibit that remarkable and entirely unlooked- 
for power of recovery in impossible circum- 
8tan(X» that has characterize the race of 
Othman since its first appearance on the stage 
of authentic history. Ottoman Turkey disap- 
peared, and from Aug., 1920, there began a 
ficriod of internal reconstruction and organiza- 
tion that co-ordinated the new Turkish state 
into a military weapon, which by 1922-8 was 
powerful enough to humiliate the Great Powers. 

Nalionaliat Turkey . — The formation of Nation- 
alist Turkey was dtic to the occupation of 
Smyrna and Thrace by the Greeks, os a more 
or less natural eonsequcnce of the Anglo- 
liellcnie rapprochement f<»stcred by Vcnizelos 
and Lloyd George. Until 1907 Great Britain had 
supported Abdul Hamid against the Tsar. A 
sudden change in British diplomacy and the 
Anglo-Hussian Treaty (1907) precipitated the 
alarmed Young Turks into the Revolution of 
1908, in a frantic but fiitilc bid for British sup- 
port. The reactionary schemes of Abdul Humid 
caused his exchange from the magniilcicnce of 
Yildiz Kiosk to tlie drabness of a Salonika 
dungeon (1009), and power was assumed by 
Enver Pasha. With the loss of British support 
the crash of the ramshackle Turkish Empire was 
inevitable, and Enver joined Germany in 1914 
in a last frantic bid to save it. Mustafa Kcmal 
was bitterly op}>oscd to Enver; he forecasted 
the Turkish defeat and the Treaty of Sdvres. 
After the European War, Damad Ferid Pasha 
assumed power at (Constantinople, and Kemal, 
dissatisfied with the disorder and maladminis- 
tration of the country, went to Angora (1919) 
where he formed the nucleus of a powerfril 
Nationalist party, which drew up a National 
Pact. In alarm, the British authorities deported 
to Malta os many known Nationalists as could 
be found, and a general exodus to Angora ensued, 
with the result that Kemal was enabled to form 
a stable Nationalist Parliament (Grand National 
Assembly), which adopted (28rd April, 1920) 
the National Pact in its entirety. Kemal luid 


hoped that, Russia having dropped out, Great 
Britain might renew her understanding with 
Turkey; but it soon became obvious that the 
Treaty of 1907 had been replaced by Anglo- 
Hellenism, and, backed by the overwhelming 
might of the victorious arms of Britain, the 
Greeks occupied Smyrna. Kemal immediately 
scrapped the Mudros armistice; all Anatolia 
rallied round the Grand National Assembly, and 
a small force was raised which kept touch with 
the Greeks along the Bagdad Railway from 
Eskishehr to Afium - Karahissar; but, bottled 
up in Anatolia without a navy. Angora was 
quite unable to contest the Greek command of 
the coasts. A British militaxy mission was 
attached to the Greek high command, and the 
scattered Turkish forces were defeated before 
Aflum, all the key positions along the Bagdad 
Railway being taken, ^t this stage Kemal took 
command and fought the brilliant twenty-one 
days* battle of Sakaria (Sangarius), in which the 
'Tlreeks failed to break through. In this battle 
Anglo-Hcllcnism and the Sfcvres treaty (q.v.) 
became politically extinct, and France concluded 
a military and political alliance with Kemal. 
The French nation supported the Nationalist 
leader to the utmost; he received the guarantee 
of the entire credit of the French Republic; the 
war-ships of France and the liners of the Mes- 
sagerics Maritimes became Turkish transports, 
and the French arsenals toiled for Turkish 
freedom. All was now dependent upon time, 
and Kemal set to work to restore to its historic 
glory the military tradition of the Ottoman 
clan. The dawn of 2flth Aug., 1922, heralded the 
Turkish offensive against Aflum-Karahissor, and 
the Greek line collapsed; at 10 p.m. on 8th Sept, 
the Greek administration of Smyrna came to an 
end; the remnants of the magnifleent Greek 
army, a quarter of a million strong, retreated in 
disorder, leaving half their number either cap- 
tured or killed; General Tricoupis, the Gre^ 
Commafider-in-Chief, was taken; Smyrna, the 
streets blocked by thousands of panic-stricken 
settlers from the surrounding country-side, and by 
demoralized soldiery, became a hotl^ of typhus. 
Preceded by cavalry, the Nationalist troops 
entered Smyrna on 9th Sept., and took the 
Greek units remaining there. There' was no 
disorder; the Turkish leaders saw that there was 
neither rioting nor looting. On 11th Sept. 
Mustafa Kem^ entered the city in triumph. 
A meeting of the Allied generals and Kemalist 
representatives was held at Mudania on 8rd Oct., 
when the restoration to the Nationalists of 
Smyrna and all Anatolian territory, together 
with Thrace, was arranged. Subsequent con- 
ferences were held at Lausanne. See Thrace . — 
Bibuography: Annual Report on the Trade 
and Economic Relations of Turkey (H. M. 
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stationery Office); AnaloHa (No. 59 in Peace 
Handbooks, voL x, part i, of Turkey in Asia: H.M. 
Stationery Office), a general physical, economic, 
and historical survey; Turkey in Asia (No. 58, 
same series); Armenia and Kurdistan (No. 62), 
should also be consulted; Sir W. M. Ramsay, 
Impressions of Turkey and The Historical 
Geography of Asia Minor: Sir Edwin Pears, Life 
of Abdul Hamid and Turkey and its People-, W. 
E. D. Allen, The Turks in Europe-, Lord Eversley, 
The Turkish Empire: its Growth and Decay. 

Literalure. — With the adoption of Islam, the 
Turks adopted also the Arabic alphabet, and 
thus immediately after the conquest of Persia, 
fell under the sway of Persian literature. This 
influence lasted for more than 500 years, from 
about 1800 to about 1840. This is e^led the 
classical {period, which is followed by the modern 
from 1840 onwards. The classical period can be 
divided into three phases: 1801-1520, where 
Persian influence is paramount, 1520-1780 the 
real classical pericxl in which the most brilliant 
writers lived, and 1780-1840 the period of decn}’. 
No fewer than 2200 wrriters have been enumerated 
by Hammer-Purgstall, who has published ab- 
stracts fh)m them all. Out of 84 sultans no fewer 
than 21 were poets, some of great eminence like 
~^lim I (1512-20) and many of the high officials 
and dignitaries were also poets of renown. 

The modem literature is a complete break 
with the past, influenced by the romantic move- 
ment of the West and falling under the spell of 
French literature. It emancipates itself wholly 
from the old tradition and the old forms, and 
the Persian and Arabic elements are discarded. 
The new writers and poets draw their inspiration 
overwhelmingly from French literature, although 
their vocabulary is pure Turkish. This literature 
serves also to awaken the national iKinsciousness 
and effects a reinterpretation of Islam. Of 
the prominent leaders of the new movement 
are to be mentioned Nam Ok Kemal (1887-88); 
Abdulhal Hamid (bom 1852), romantic poet; 
Tewflk Fikret (1868-1914), purely of the Western 
school; Zia G6k Alp (bom 1875), nationalist 
poet; Mehmed Emin (bom 1869), popular poet; 
Mehmed *Akif (bom 1872); and Shinasi (1859). 
Among anthologies are that of Kafsade (1622), 
containing abstracts of 514 writers; and Ebuz- 
Ziya Tewflk, prose, 1886. — Bibuoobaphy: Wells, 
A Practical Grammar of the Turkish Language 
(London, 1880); Kieffer and Bianchi, Diction* 
noire Turc-Franfois (Paris, 1850); Hammer- 
Ihirgstall, Oesehichte d. osman. Dichtkunst (4 
vols.. Pest, 1886-8); E. J. W. Gibbs, History of 
Ottoman Poetry (5 vols., 1900-8). 

Turkey, a large gallinaceous bird (Meleagris 
gaOopavo), well known as an inmate of our 
poultry-yards. It is a native of North America, 
and was introduced into Europe in the sixteenth 


century. Wild turkeys abound in some of the 
forests of America, where they feed on berries, 
fruits, insects, reptiles, Ac., their plumage being 
a golden bronze, shot with \iolet and green, and 
banded with black. On account of its size 
and the excellence of its flesh and eggs, the 
turkey is one of the most valued kinds of poultry. 
There is another species, tlie Honduras or West 
Indian turkey (Meleagris ocellata), which derives 
its specific name from the presence of bright eye- 
like spots on the tail-coverts. It is not so large 
as the conunon turkey, but its plumage is more 
brilliant. 

Turkey-bussard, or Turkey Vulture, a 
rapacious bird iMionging to the family of New 
World xmltures (('athartida*) and the g«Mius 
Cathartes (C. aura): so named from its liearing 
a distant resemblance to a turkey. It is alamt 
2 1 feet long, and with wings extendcnl alamt 
6 feet in breadth, general colour block or brownish, 
head and upper part of the neck scarlet. It 
inhabits a vast range of territory in the tem- 
perate and tropical parts of America. A closely 
allied species (C. pemiger), native to the Amazon, 
is distinguished by its yellow head. 

Turkey- red, a brilliant and durable red 
colour produced by madder (and now by ali- 
zarine) upon cotton cloth, and introduced from 
the East about the end of the eighteenth century. 
The processes usi^ in turkey- red dyeing are 
numerous, and vary in different establishments, 
but the most essential is the preliminary treat 
ment of the fabric with oils or fats, t*ombincd with 
certain other suljstonccw, such as carbonate of 
potash or sikIb. Turkey-red dyed yams are 
usually introduced into stri|ied linen cloths, os 
the colour is proof against ordinary bleaching 
prcKesses. 

Turkey -atone, a very flne-grained siliceous 
slate. When cut and (MdisheU it is used for 
sharjiening small cutting instmments. 

Turkmen. See Turcoman. 

Turka and Calcoa, a British archipelago of 
the W'est Indies, a ]>olitlcal dependency of 
Januiica. Grand Turk (6 miles long by 2 miles 
broad) is the chief island; pop. 1680. In the 
Caicos group Ccx^kbum Harbour is the chief 
settlement. Throughout the archipelago the day 
tem|)erature is 78** F. (mean), and the wet 
season lasts from October to February. There 
are occasional hurricanes, but the group is 
healthy. Steamships from New York to itoto 
Domingo call fortnightly at Grand Turk. Educa- 
tion is free and undenominational. The chief 
production is salt; some sponges from the 
Caicos Bank, dried conchs, and sea-shells are 
exported; cotton is growm. Trade is almost 
entirely with the United States, and all food- 
stufb are imported. The people are of European 
and African extraction, and are all English- 
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■peaking. Until the end of the seventeenth 
century the archipelago was uninhabited, but 
was eventually visited by salt-rakers from 
Bermudas, who, with constant interference from 
the Spanish, carried on work for forty years. 
In 1790 the islands became a de{>endcney of the 
Bahamas, but have lieen attachexl to Jamaica 
since 1848, although enjoying a a'ltain measure 
of local government. Scie Caicos; Jamaica. 

Turkwel, a river of Central Africa, rising in 
the crater-lake of Mount Elgon, and flowing over 
the floor of the Great (Eastern'; Rift Valley 
towards Lake Rudolf, to the inland drainage 
system of which it belongs; but it does not 
reach the lake, and is lost in the sands half a 
mile from the western shore. Throughout its 
length the Turkwel forms the political fr'onticr 
between Uganda and Kenya C/olony. It receives 
the drainage of the Karaniojo Plateau, and 
partly of the Sua Mountains (Kenya), and 
Mount Debasien (a horst, 10,050 feet altitude). 
The Kerut or Wei- Wei River is its only substanti^ 
tributary, and for 00 miles below the confluence 
the breadth of the combined stream varies 
between 500 and 0(K) yards. 

Turmeric, the dried tulicrs or rhizomes of 
CureUma longa^ nat. ord. Zingiberaceec (ginger). 
It is largely employed in India and China as an 
important ingredient in curry powder. Unsized 
white paper, 8tee|)ed in an alcoholic solution of 
turmeric, when dried, is employed as a test to 
detect idkalies, which change its colour from 
yellow to reddish-brown. Turmeric yields a 
yellow colour, which has great brightness but 
little durability. It is also used medicinally in the 
East as a canninative. 

Turner, Joseph Mallord William, English 
landscape-painter, was born in London 1775, 
died there 1851 . The son of a hairdresser, he was 
first apprenticed to Thomas Malton, the archi- 
tecture and topographical draughtsman; and 
was also one of the group of young artists 
who copied from the drawings in Dr. Monro's 
collection. In 1780 he entered the Royal 
Academy as a student, and remained there for 
flve years. He first exhibited at the Academy in 
1702, and was elected in 1700 an associate of the 
Royal Academy, and in 1802 a frill Academician. 
Till this date he hod chiefly been known as a 
landscape-painter in water-colours, but thence- 
forth he turned his attention to oil-painting, and 
in the ensuing half-century produced at the 
Academy exhibitions upwards of 200 pictures. 
In 1807 he was elected professor of perspective 
in the Royal Academy, and the following year 
appeared his Liber ShuHorum (Book of Studies), 
a series of engravings in mezzotint and etching 
inspired by Claude's Liber Veritatis, Among 
other works by him which were engraved are 
his illustrations of Lord Byron's and Sir Walter 


Scott's poems, Rogers's Italy and Poetiu^ The 
Rivers of England^ The Rivets of Prance^ and 
Scenery of the Southern Coast, Up to about 1810 
Turner's work was marked by great precision in 
execution and rather sombre colour, reflecting 
the influence of the Dutch land8cai>e-|)aintcrs and 
of the Poussins. Examples arc: The Windmill 
and Lock (1800), The Garden of the Ilcsperides 
(1806), and The Sun rising in Mist. After 1810, 
under the influence of Claude, he showed the 
broader handling and greater atmospheric quality 
seen in Hannibal crossing the Alps (1812), 
Apulcia in search of Apuleius (1814), and Crossing 
the Brook (1815). In 1810 a visit to Italy marks 
the lK*ginning of a third phase, distinguished by 
imnginiitive quality, freedom in handling, and 
richer colour, and represented by The Bay of Baice, 
Early Morning (1826), Dido (1828), and Ulysses 
deriding Polyphemus (1829). A second visit to 
Italy in 1828 assisted towards the development 
of the richer colour of a fourth phase, and in 
1880 The Fighting T6n6raire inaugurated the 
final style, where Turner gives free rein to his 
imagination, and paints little but such visions 
in terms of light as The Sun of Venice going to 
Sea (1848), Petumth^ and Rain, Steam, and Speed 
(1844). By his will he bequeathed all his pictures 
and sketches to the nation, on condition of a 
suitable building being erected within ten years 
for their reception. A certain number are now 
in the National Gallery, the remainder being at 
the Tate Gallery. Turner's influence on land- 
scape-painting has been very considerable. In 
particular, he contributed to the development of 
the Impressionist school in France. 

Turnhout, a town of Belgium, in the pro- 
vince of Antwerp. It has manufactures of linen, 
woollen, and cotton fabrics, coloured paper, 
playing-cards, and liquor. Pop. 28,067. 

Turning. Sec Machine Tools. 

Turnip, the common name of the Brassica 
Rapa, a cruciferous, biennial plant, much culti- 
vated on account of its esculent root, and of the 
same genus us the cabbage, cauliflower, and 
broccoli. The turnip, as a culinary vegetable 
and as a cattle food, was well known to the 
Greeks and Romans, the latter of whom may 
have introduced it into gardens in Britain, 
though a wild variety or species (B. campestris) 
is found there. The root is generally used as a 
culinary vegetable in all temperate climates, and 
in Britain particularly the vegetable is culti- 
vated on a large scale for feeding stock, the root 
being invaluable for this purpose. In the fleld 
culture of the larger-rooted varieties the most 
advantageous mode is by drills. The plant 
thrives best on a rich and free soil and in moist 
cloudy weather. There are several varieties, 
all apparently the result of cultivation. The 
Swedish turnip, which forms a valuable field crop^ 
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TURNSTONE 

if firobably a diitinct species. B. NapuM yields 
r^ie, ook, or colza se^, from which a well- 
known fixed oil is expressed. 

Tumatone, a bird of the plover fi&mily 
{StrepaUoM inierpres). The length of the bird is 
about 9 inches. It takes its name from its prac- 
tice of turning up small stones in search of the 
marine worms, minute crustaceans, &c., on 
which it feeds. It breeds in Northern Europe, 
Asia, and America, and occurs in Britain as a 
winter visitant. 

Tumu-Magurele, a Danube port of Rou- 
mania, capital of the department of Teleorman, 
872 miles above Sulina, at the confluence of the 
Alt (Roum. OUu) with the main stream; served 
by branch line to Coste^i on the Wallachian 
Railway. It is opposite, and has ferry connection 
with, the Bulgarian fortress of Nikopol, and it 
makes grain shipments to Br&ila. Industries 
include the manufacture of frimiture, bricks, 
linen, aerated-water, and agricultural imple- 
ments. Pop. 18,000. The department of 
Teleorman has an area of 1810 sq. miles; pop. 
810,000. 

Tumu-Severin, a Danube port of Roumania, 
capital of the department of Mehedin^ 580 
miles above Sulina; served by the Wallachian 
Railway (Craiova • Varciorova - Temisoara). It 
has railway repair-shops and government ship- 
building-yards, where most of the Roumanian 
river vessels are made and repaired. At the 
abattoirs animals are slaughtered mainly for 
export to Central European countries. Cattle, 
preserved meat, cereals, petroleum, and leather 
are traded; the town is the seat of the Rou- 
manian Customs House. Pop. 24,000. The de- 
partment of Mehedin^ has an area of 1010 sq. 
miles; pop. 800,000. 

Tur'pentine is a balsam obtained from various 
oonifene by cutting the stems and collecting the 
sticky exudation. On distillation either with 
direct heat or with steam *oil of turpentine* 
passes over and a residue of colophony or com- 
mon resin is left behind. American, French, and 
Venice oil of turpentine form the most important 
conunercial varieties, and are obtained from 
various species of pine. They differ mainly in 
their behaviour towards polarized light. Oil 
of turpentine is a colourless liquid with a pleasant 
odour, boiling-point about 160^ C., spedfle 
gravity between 0*85 and 0*87. On exposure to 
air it becomes viscous and partly resinified. The 
chief ingredient is a terpene, known as pinene 
(C||Hu). It is an excellent solvent for phosphorus, 
sulphur, iodine, Ac., and also for resins; for this 
reason it is largely used in the preparation of 
paints and varnishes. In medldiie it is applied 
extenially as a counter-irritant, but when 
inhaled or taken internally in lar^ doses it is 
injurious. For certain purposes the commercial 


oil of turpentine is rectified by treatment with 
slaked lime and distillatloo with steam. 

Turpentine Tree, the name given to some 
species of trees of the genus Pistacia, nat. ord. 
Anacardiaceic, which yield turfientine, as the 
P. Terebinthwt, the Chian or Cyprus turpentine 
tree, P. lefitiscus^ the Mount Atlas mastic or 
turpentine tree, &c. See Pixtachio. 

Turpin, Dick. English robber, was bom at 
Hempstead, in Essex, in 1706, and was hanged at 
York in 1789. He was apprenticed to a butcher, 
but joined a gang of deer-stealers and smugglers. 
The gang frequently attacked lonely farm-houses 
and tortured the inhabitants. In 1785 Turpin 
stole a horse in Epping Forest, and was traced 
to Whitechapel. He was on the pcjint of being 
arrested when he aceidentally shot his partner 
King and fled to Yorkshire, where he set up as 
a cattle-dealer. He was executed for horse- 
stealing. 

Turpin was a commonplace scoundrtd; there 
was no romance and much villainy in his actual 
career. He owes his celebrity to Harrison 
Ainsworth, who immortalized him in Rookwood 
(published 1884). This ronuince gives an account 
of his ride to York, on his mare Black Bess, 
undertaken in order to prove an alibi. The 
legend of this ride has sometimes been connected 
with the highwayman John Nevison (hanged 
1684), but it may be older still. At any rate, the 
story of Dick Turpin's ride was not extant until 
ninety-five years after he was hanged. Since 
1834 numerous chap-lKM>kB on the subject have 
ap()eared. 

Turquoise (turicoiz), a greenish-blue opaque 
precious stone, consisting essentially of a hydrous 
phosphate of alumina, containing a little oxide 
of iron and oxide of copper. The true or Oriental 
turquoise, a fovourite ornamental stone in rings 
and other articles of jewellery, is found only in a 
mountain region of Persia, and was originally 
brought into Western Europe by way of Turkey 
(hence the name). 

Turtle, the name given to the marine mem- 
bers of the order Chelonia, reptiles with paddle- 
like limbs, and differing but little from tortoises, 
the name turtle or tortoise being in some cases 
applied indifferently. They are found in all the 
seas of warm climates. The most important 
spedes is the green turtle (CheUme mydoM), which 
is from 6 to 7 feet long, and weighs from 700 to 
8001b. The food mostly consists of marine plants. 
Its flesh is highly esteemed as a table luxury. 
It is a native of the tropical parts of the Atlantio 
as well as of the Indian Ocean, being especially 
abundant near Ascension Island. The carnivorous 
logger-head turtle (C. careda) yields an oil, 
which is used for lamps and for dressing leather. 
The hawk*s-bill turtle (C. imbriedta), another 
carnivorous spedes, is remarkable for the beauti- 
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All imbricated homy plates covering the cara- 
pace, and constituting the tortoise-shell of com- 



Hawk's<bill Turtle {Chelone imbneOta) 


merce. A large on« yields as much as 8 lb. See 
Tortoise. 

Turtle-dove (Turtur commCnis), a small 
variety of pigeon, about 11 inches in length, 
colour pale-brown marked with a darker hue 
above, a purple tinge pervading the feathers of 
the breast. They are in general smaller and more 
slender than the domesticated pigeons, and their 
cooing note is plaintive and tender. Turtle- 
doves winter in Northern Africa and Western 
Asia, migrating to Europe (including Britain) 
late in April. 

Turton, an urban district and town of Lanca- 
shire, England. There are cotton-mills, paper- 
factories, print-works, bleach-works, &c., and 
power and water is supplied from Bolton. Pop. 
12 , 200 . 

Turtucaia, or Tutrakan, a town of Rou- 
mania, in the Dobruja, on the Danube. It is a 
Danube ilshing-centre, and has a trade in cereals. 
Turtucuiia has figured much in history, especially 
during 1912-8 (London Congress and Treaty of 
Bucharest), and during the European War, when 
(6th Sept., 1910) it was occupied by the left 
wing of the Bulgarian army six days after the 
entry of Roumania into the war. Pop. 10,100. 

Tuscaloosa, a city of Alabama, United 
States, the county seat of Tuscaloosa county, on 
Black Warrior River; served by the Mobile & 
Ohio, and the Alabama Great Southern RaUways. 
It is an educational centre, with the University 
of Alabama (founded 1820), and several colleges, 
and the adjacent district is engaged in coal and 
iron industries. Founded in 1815, Tuscaloosa 
became a city in 1819, and was state capital (for 
twenty years) until 1846. Pop. 12,000. 

Tuscan Order of Architecture, one of the 
five orders of architecture, according to Vitmvius 
and Palladio. It admits of no ornaments, and 


the columns are never fluted. Otherwise it differs 
so little, however, from the Doric, that it is 
generally regarded as being only a variety of 
the latter. See Doric Order, 

Tus'eany (It. Toscana), a maritime com- 
partimento of North-Western Italy, comprising 
the provinces of Arezzo, Firenze, Grosseto, 
Livorno, Lucca, Massa e Carrara, Pisa, and Siena; 
area, 0802 sq. miles; pop. 2,800,000. It is 
traversed north and east by the main range and 
by spurs of the Etruscan Apennines, and is 
generally hilly. The Amo is the chief river, and 
the Amo Valley with its peneplanes forms the 
richest agricultural region of Tuscany. Cereals, 
wine {Chianti), tobacco, oil, chestnuts, and 
flowers are produced, and horses and cattle are 
grazed on the coastal plain (Maremma). The 
Maremma (850 sq. miles) was at one time a 
malarial death-trap. The wealth of Tuscany 
lies in its minerals, which include lignite, alabaster, 
marble, iron, mercury, copper, and salt. There 
are springs (mineral and hot) at Monteoatini 
and Bagni di Lucca. Florence is the chief town, 
Leghorn the chief seaport, and Florence, Pisa, 
and Siena are art centres. 

Tuscany corresponds to the ancient Etruria 
(q.v.), which was, however, of wider extent. 
After the fall of the Western Empire (a.d. 476) it 
passed successively into the hands of the Ostro- 
goths, Byzantine Greeks, and Lombards. Charle- 
magne made it a Frankish province, and it was 
governed by marquesses or dukes until the twelfth 
and thirteenth centuries, when it became broken 
up into a number of small republics, four of 
which were Florence, Pisa, Siena, and Lucca. 
From the first Florence occupied the leading 
place, and it gradually extended its territory. 
Dante, Giotto, Petrarch, and Boccaccio made 
Tuscany famous in the revival of arts and letters 
in the fourteenth century, and the Tuscan dialect 
became the literary language of Italy. In 1560 
Pope Pius I granted to Cosmo I the title of 
Grand-Duke of Tuscany, and this position was 
retained, with interruptions, by the Medici 
family until 1787, when it passed to Francis 
Stephen, due de Lorraine. In 1859, when under 
his descendant, the Grand-Duke Leopold, it was 
annexed to Sardinia by a popular vote, and in 
1861 became, with Sait^ia, part of the Kingdom 
of Italy. 

Tua'culum, an ancient city of Latium, of 
which the ruins are found about 1| miles north- 
east of modern Frascati (Italy) and 15 miles 
south-east of Rome. It stands among the Alban 
Hills at an altitude of about 2000 feet, and is 
traditionally older than Rome itself, having 
been founded by Telegonus, son of Od 3 r 88 eus and 
Ciroe. In the time of Tarquinius Superbus, 
Octavius Mamilius of Tusculum married Tkr- 
quin*s daughter, and the alliance of Mamilius 
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with Tarquin was the main cause of the Latin 
War, during which Mamilius was killed. Towards 
the end of the Republic, Tusculum was one of 
the favourite resorts of wealthy Romans, but, 
unlike Tibur, it did not apparently appeal to 
the poets. In form the city comprised a lower 
region or town, dominated by an isolated arx 
or citadel, which towered on the topmost peak 
above. Tusculum was the birth-place of the 
elder Cato. 

Tuaaac, or Tusaock-graaa (Daetplis ccespi- 
idsa), a large grass, of the same genus as the 
cock's-foot grass of Britain, a native of the Falk- 
land Islands, Fuegia, and South Patagonia. It 
grows in great tufts or tussocks sometimes 5 or 0 
feet in height, the long tapering leaves hanging 
over in graceful curves. The plant is a useful 
food for cattle, and several attempts have been 
made to establish it in Scotland. 

Tussore, a fabric probably first made ftom 
Tussah silk which is obtained fiom the cocoons 
of the Tussah (Tusser) moth. These fabrics, 
however, are now mostly made from mercerized 
cotton yarns. Shantung is a similar, compara- 
tively rough-surfaced cloth, still made in China 
and India, but frequently imitated. 

Tutankhamen, one of the last three kings of 
the XVIIIth dynasty of ancient Egyfit. He 
gained his title to the throne by marrying the 
third daughter of Akhenaten, whose second 
daughter had died at birth, and whose eldest 
daughter liad married Sakere (see Tell al^ 
Amama), Tutankhamen succeeded Sakere. 
The royd marriages of ancient Egypt were con- 
tracted by both parties at an early age, and 
Ankhesenamen seems to have married Tutankh- 
amen when she was only twelve years of age. 
Kings, it is thought, came of age at sixteen, but 
experts disagree regarding the actual age of 
Tutankhamen at his accession. His tomb in the 
Valley of the Kings was discovered by Lord 
Carnarvon and Mr. Howard Carter, and was 
officially opened on 29th Nov., 1022; but among 
the contents there appears to have been nothing 
whatever that would indicate the king's man- 
hood. All of the articles found, including a 
magnificent painted wooden mannikin in the 
king's likeness, and used as a sort of tailor's 
dummy, point to the fact that Tutankhamen at 
his death was a mere boy. If this be greuited, 
the religious changes effected during his short 
reign become extraordinary. The fine throne 
or chair of State bears in only one place his early 
title Tutankhaten. Elsewhere 'Tutankhamen* 
is the rule. The actual entrance to the tomb of 
Tutankhamen was discovered on 5th Nov., 1922, 
and the tomb itself consists of an antechamber 
approached by two short flights of stairs. On 
the right of the antechamber is the door of the 
shrine or inner chamber, which was guarded by 
VOL. XI. 


two large statues. This chamber was first opened 
on 16th Feb., 1923. The tomb of Tutankhamen 
was the first tomb of an Egyptian king to be 
discovered intact, and its small size bears silent 
witness to the troubles of his reign and to his 
premature death. 

Tutbury, a town of Staffordshire, England, 
on the Dove, 4 miles north-west of Burton-upon- 
Trent. It has ruins of a Norman castle, in which 
Mary Queen of Scots was imprisoned. Pop. 2000. 

Tutlcorin', a seaport-town of Madras pro- 
vince, India, in Tinnevelly district; the southern 
terminus of the South Indian Railway, and the 
centre of a large passenger traffic with Ceylon. 
It is an important commercial city, ranking 
second in the province and among the first ten 
in all India. Pop. 84,760. 

Tutor, '1 j at Oxfoid, Cambridge, and Dublin, 
a graduate (almost invariably a Fellow of his 
college \ to whom the special supervision of an 
undergraduate is assign!^. At Oxford a tutor's 
main duty is to look after his pupils' studies; 
at Cambridge he is more concerned with the 
■^ial and economic welfare of his pupils. (2) 
In Scots law, the guardian of a boy or girl in 
pupilarity. By common law a father is tutor to 
his children. Failing him there may be three 
kinds of tutor, a tutor-nominatef a tutor -at4axL\ or 
a tutor-dative. 

Tuttlingen, a town of Wfirttemberg, on the 
Danube. It manufactures surgical and scientific 
instruments, leather goods, woollens, and beer. 
Pop. 15,800. 

Tver, a government of Central Russia. It 
has an area of 25,000 sq. miles, and a population 
of 2,250,000. Rye, barley, hemp, and flax are 
produced, and the forests are extensive. 

Tver, a city of Central Russia, capital of the 
government of Tver, situated in a plain on the 
Volga, 96 miles north-west of Moscow. Manu- 
factures arc mainly confined to cottons. Dating 
from 1181, Tver was the capital of an inde- 
pendent principality from the thirteenth century 
to the end of the fifteenth. Pop. 62,600. 

Tweed, a river of Scotland, which rises in 
the south part of Peeblesshire, passes by or near 
to Peebles, Melrose, Kelso, and Coldstream, from 
near which place it forms the boundary line 
between England and Scotland for 16 miles, 
runs through England for a short distance, and 
then enters the North Sea at Bervdek-on-Tweed; 
total length, 97 miles. Its tributaries include the 
Ettrick, Gala, Leader, Teviot, Eden, and Till. 
Its waters abound with salmon and trout, and 
its name is celebrated in connection with some 
of the best literature of Scotland. 

Tweedmouth, a town of Northumberland, 
England, on the south bank of the Tweed, r?ar 
its mouth, opposite Berwick-on-Tweed. Pop. 
5160. 
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Tweeds, or Tweed, in reference to textiles, 
is the name applied exclusively to woollen goods 
which are made from multi-coloured materials. 
The various colours constituting the fabric may 
be due to the admixture of several differently 
coloured wool-dyed fibres with some body colour, 
to yams of different colours twisted together, or 
to two or more self-coloured yams arranged in 
some predetermined order in the warp, in the 
weft, or in both, so as to form a pattern. It 
should be remarked that the pattern owes as 
much of its actual effect to the colour scheme of 
the threads as to the weave employed. The 
et 3 rmology of the word tweed is doubtful; but 
since practically all so-called tweeds are woven 
by twill weaves, and since the Scottish equivalent 
in some districts for twill is tweel,^ it seems quite 
likely that the word tweed, as applied to fabrics, 
owes its origin to a badly formed M* in the 
word tweel. The word twill simply means that 
the simple directional ornament formed by the 
intersecting of the warp and weft yams runs 
diagonally, and usually at about 45°, from 
selvage to selvage of the cloth. Originally, real 
tweeds were made of yams composed of wool 
and wool alone, but the term is now a little more 
elastic, for a considerable number of so-called 
tweeds are made wholly or partially from re- 
manufactured products such as waste, mungo, 
and shoddy. A real Scotch tweed, however, 
should be, and probably always is, made from 
pure wool, and so are the Harris tweeds and 
many of the Yorkshire and other tweeds. The 
admixture of colours to black and white bases, 
including all shades of grey, and of different 
kinds of fibres, has become a fine art, and con- 
siderable difficulty is experienced in detecting 
any type of adulteration (unless such adultera- 
tion is excessive) except by scientific analysis. 
Indeed, one is often advised to choose his colours 
and trust his tailor for the rest. The chief use 
for tweeds was, for some time, for men's suits; 
their use has now been extended to mid-weight 
overcoats, to several types of garments for ladies, 
and to sports suits. They are also found adapted 
for the lighter kinds of truvclling-mgs and for 
several types of decorative textures. 

Twelfth -day, the twelfth day after Christmas, 
upon which is held the festival of Epiphany 
(q.v.). On the evening of this day, called Twelfth- 
night, various social rites and ceremonies are, 
or were, observed in different countries. One of 
these is the baking of a twelfth-cake, into which 
a bean is introduced. When the cake is divided 
at the feast, the person who receives the piece 
containing the bean is mode king for the occa- 

* In Ouy Mtummng^ when Captain Brown ’* asked Mrs. 
Dinmont for *' just si^ a srey plaid at the Roodman wears **. 
ne was promised " as Rude a tweel as ever cam aff a pim '* 

(chap. xxvi). 


sion. In Italy it is customary to give presents to 
children on this day. 

Twickenham, an urban district and residential 
suburb of Greater London, in the county of 
Middlesex and on the Thames. In last century 
it was a fashionable resort, and has numbered 
among its residents Queen Anne, Horace Wal- 
pole, Charles Dickens, Tennyson, and Alexander 
Pope. Pop. 84,800. 

Twilight, diaylight which continues after 
sunset, occasioned by the reflection of sunlight 
from the higher parts of the atmosphere which 
are still illuminated after the sun has become 
invisible from ordinary heights. It is supposed 
to last till the sun is about 18° below the horizon, 
but is much influenced by the state of the atmos- 
phere as to clouds, &c. There is also twilight 
for a similar period in the morning, generally 
called doom. In this country twilight lasts in 
winter for about two hours before sunrise and 
after sunset. In summer there is all-night 
twilight during two or three months in Scotland. 
Near the equator twilight is of short duration the 
whole year round, owing to the steep angle at 
which the sun's diurnal path crosses the horizon. 

Twill, a technical term indicating the method 
of interlacing the warp with tlie wefr in a textile 
fabric. There are hundreds of different kinds of 
twill fabrics, each of which can be represented 
in a simple manner. Thus one of the commonest 
twills is the 2 up, 2 down twill, and this may be 
symbolically represented by Similarly a 

4-leaf weft swansdown, 1 up and 8 down, is 
denoted by while the symbol means a 
fancy twill repeating on 12 threads or picks with 
2 up, 4 down, 1 up, 5 down, and so on. 

Twlss, Sir Trovers, British jurist, bom in 
Westminster in 1810, died in 1807. Educated at 
University College, Oxford, he became a Fellow 
and tutor of his college; was appointed succes- 
sively professor of political economy at Oxford 
(1842-9); professor of international law. King's 
College, London (1852-5); professor of civil law 
in Oxford (1855-70); and Advocate-General of 
the Crown (1867-72). He wrote many books 
dealing with international law and kindred 
topics. 

Tyburn, a turnpike at the west end of Oxford 
Street, London, noted for the public executions 
of metropolitan malefactors which long took 
place near it. The turnpike was removed in 1829. 

Tyldesley, an urban district and town of 
Lancashire, England. Its chief industries are 
cotton-spinning and coal-mining. Pop. 15,6(X). 

Tyler, Wat, English rebel, and principal leader 
of the English social revolt of 1881. He was a 
man of obscure origin, but he is supposed to have 
come either from Kent or Colchester in Essex. 
He led the men of Kent upon London, where, after 
fire and pillage, they were partly dispersed by a 
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promise of the king to grant them charters of 
freedom and amnesty. Tyler, however, remained 
with a body of the insurgents, and was met by 
the king next day at Smithfleld, where, for his 
apparent insolence in the royal presence, he 
was stabbed by William Walworth, Mayor of 
London. — Cf. Sir Charles Oman, The Great 
RevoU of 2381. 

Tylor, Sir Edward Burnett, British anthro- 
pologist, bom at Camberwell 1882, died 1017. 
He devoted himself with much success to re- 
searches in the history of man and civilization; 
was president of the Anthropological Society, 
keeper of the Oxford University Museum, and 
reader in anthropology. First Gifford lecturer 
at Aberdeen in 1 888, he was appointed professor 
of anthropology at Oxford in 1896. He was made 
F.a.8. in 1871, and was knighted in 1912. His 
chief works are: Researches into the Early History 
of Mankind^ Primitive Culture^ Anthropology: 
an Introduction to the Study of Man and Civiliza- 
tion^ &c. 

l^ndale, William, English translator of the 
Bible, bom about 1490 in Gloucestershire, died 
in 1536. Educated at Oxford, he took orders 
and went as a tutor to Gloucestershire, where, 
in consequence of his opinions in favour of the 
Reformation doctrines, he was reprimanded by 
the chancellor of the diocese. He then removed 
to London, where he probably began his English 
version of the New Testament, and subsequently 
proceeded to Germany, visiting Luther at Wit- 
tenberg. Having completed his translation, he 
got it partly printed in quarto at Cologne; but 
he had to flee from this town, and the complete 
work was printed in octavo at Worms. The 
greater part was sent to England, and the pre- 
lates Warham and Tunstall collected all copies 
they could seize or purchase, and committed 
them to the flames. The only fragment of the 
quarto edition known to exist is preserved in 
the British Museum. Of the first octavo edition 
only two copies remain, one in the Baptist College 
at Bristol, the other (imperfect) in the library 
of the Chapter of St. PauFs. Revised editions 
were soon issued by Tyndale himself. Tyndale 
also translated the Pentateuch^ and subsequently 
Jonah. In 1530 he took up his residence at 
Antwerp. In 1585 he was thrown into prison 
at Vilvorde, near Brussels, and being found guilty 
of heresy, he was strangled and his body burned 
at the stake. Tyndale*s translation of the 
Scripture is distinguished by its perspicuity and 
noble simplicity of idiom. — Cf. G. B. Smith, 
WiUiam Tyndale and his Translation of the Eng- 
lish Bible. 

Tsmdall, John, British physicist, bom in 1820 
in County Carlow, Ireland, died 1898. He joined 
the Irish Ordnance Survey in 1889, and was trans- 
ferred to the Hhiglish Survey in 1842. In 1847 


he was appointed teacher in Queenwood College, 
Hants, then went abroad, where he studied under 
Bunsen in Marburg University and Magnus in 
Berlin. He was elected to the chair of natural 
philosophy in the Royal Institution in 1858; 
visited Switzerland in 1856 along with Huxley, 
and made repeated investigations in that coun- 
try subsequently. He lectured throughout the 
United States in 1872, presided over the British 
Association in 1874 at Belfast, and was for 
several years adviser on lighthouses to the Board 
of Trade. His chief works are: The Glaciers of 
the Alps (1860); Mountaineering in 1861 (1862); 
Heat considered as a Mode of Motion (1868); 
On Radiation (1865); Sound (1865); Faraday 
as a Discoverer (1868); Light (1870); Researches 
on Diamagnetism and Magne-Crystallic Action 
(1870); Hours of Exercise in the Alps (1871); 
Tfie Forms of Water in Clouds, Rivers, Ice, and 
Glaciers (1872); Fragments of Science (1876); 
Fermentation (1877); and Floating Matter in the 
Air in Relation to Putrefaction and Infection 
(1881). 

T3me, a river of England, formed by the 
junction near Hexham of the North Tyne, which 
rises in the Cheviots, on the borders of Rox- 
burgh, and the South Tyne, which rises at Tyne- 
head Fell, in the extreme east of Cumberland. 
The united stream divides the counties of Dur- 
ham and Northumberland, passes the ports of 
Newcastle, Jarrow, and North and South Shields, 
and enters the sea at Tynemouth after a course 
from Hexham of nearly 80 miles. From the sea 
to Scotswood sus[^nsion -bridge, a distance of 
about 10 miles, the river is navigable for large 
vessels; the trade on the river, chiefly in coal, 
is immense; and the whole of the Lower Tyne 
Valley is a busy industrial region. — Cf. A. J. 
Sargent, The Tyne {Geographical Journal, vol. xl 
(1912), pp. 469-86, with maps, &c.). 

Tynemouth, a municipal borough and port 
of England, in the county of Northumberland, 
at the mouth of the Tyne. There are mins of a 
picturesque old priory, an aquarium, winter- 
garden, baths, &c., and the place is much fre- 
quented for sea-bathing. The port of North 
Shields and several villages are included within 
the borough, which returns one member to 
Parliament. Pop. (1921), 68,786. 

Type, a small rectangular block, usually of 
metal or wood, having on its upper end a raised 
letter, figure, punctuation mark, or other char- 
acter, for use in printing (q.v.). Large types for 
posters are cut firam close-grained wood like that 
of the box or maple. Types for book and news- 
paper printing are made from an alloy of melted 
lead, tin, antimony, and sometimes copper, that 
fills the mould exactly and shrinks but little in 
cooling. The beauty of text-types being in their 
precision, the letters on the steel punches from 
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which types are cast must be uniform in style — 
height, line, stroke, serif, curve, and angle; they 
should be in proper relative proportion as to size, 
and as to nearness and distance in all combina- 
tions. William Caslon (1692-1760), the great 
English type-founder, was very successful in 
observing these conditions. In France Pierre 
Simon Fournier (1712-68) rendered a great ser- 
vice to typography by the invention of the 
system of ‘ typographic points ’, for determining 
the sizes and proportions of types. F. A. Didot 
(1730-1804) perfected this B 3 rgtem. In Britain 
the old names given below are now falling into 
disuse, owing to the success of mechanical type- 
setting machines which have adopted the point 
system, 1 point being about the seventy-second 
part of an inch. 


Point Sizes. Ou> Names. 

4- point (Brilliant) . . 
4^-point (Diamond) . . 

5- point (Pearl) 
5|-point (Ruby) 

0-point (Nonpareil) . . 

7- point (Minion) 

8- point (Brevier) 
0-point (Bourgeois) . . 

10-point (Long-primer) 
1 1 -point (Small-pica) . . 
12-point (Pica) •• 

14-point (English) • • 
18-point (Great-primer) 


Actual Size of Lm-Ess. 


Tho New Greeham Enoyolop 
The New Oraeham Kiioyol 
Tlie New Oreeham Ency 
The New Grealism En 
The New Gresham E 
The New Gresham 
The New Gresha 
The New Gresh 
The New Gres 
The New Gr 
The New 


The body of this Encyclopedia is in roman face 
8-point, upon a O-jxiint body to give a slight 
space between each line; italic is used for names 
of books, section headings, &c.; the word Binuo- 
UBAPHY is in small capitals; the titles of the 
articles are in bold -face, with the key-words 
at the top of the pages in large capitals; the 
notes are in 6-point. 

The assortment of characters known as a fount 
of roman book-type requires the engraving of 
150 punches: 

aS large capitala, including ^ and CE; 
s8 ainall capitals, including A and (B; 

33 lower-case charseters, including 6, fl, ff, f!i, ffl, m, and oe; 
t9 figures and fractions; 

Sa points, references, and signs; 
ao other characters. 


It is not desirable in good printing to mix 
the styles of type used in a book, but with the 
italic of the series the compositor can make use 
of six variations in each size, as thus: 

ROMAN CAPITALS. ITALIC CAPITALS. 

Roman Capitals and Small Capitals. 


BOMAN small CAPITALS. 

Roman lower-case. Italic lower-case. 


— ^Bibliography: T. L. De Vinne, Plain Printing 
Types; D. B. Updike, Printing Types (2 vols.). 

TypcwiiteP, a machine which writes char- 
acters similar to those produced by printers’ 



Typewriter 


I, f^ace key. a, Shifting cylinder. 3, Shift key. 

4, Shift lock. 5> Hack spacer key. 6, Paper si/.e guide. 

7, Thumb wheel. 8, Line gauge. 9, Pap^ guide. 
10, Feed-roll release key. 1 1 , Pointer. la. C'arria^ scale 
13, Line space lever. 14, Marginal atop. 15, Carriage 
rdease lever. 16, Line space gauge. 17, Ratchet. 
18. Variable line apace lock. lu. Marginal release, 
ao, Final stop release lever, ai. Column selector key. 

types. The first practical typewriter was made, 
fri>m a patent by C. L. Sholes, by Messrs. E. 
Remington & Son, Ilion, New York, in 1873. 
The paper is clamped to a cylinder, mounted 
on a sliding carriage, which can be moved to 
any horizontal position. When the typist re- 
leases a key the carriage moves to the left a 
distance equal to the breadth of a letter. An 
alarm liell is automatically rung when nearing 
the edge of the paper or any prearranged 
stopping place. The cylinder is rotated by a 
lever to give the desired spacing between each 
line, and adjustable stops are provided to govern 
the lever action. The inking ribbon is carried 
on two spools, and is automatically unwound 
and wound until the ink is removed by the 
types. The ribbon is placed between the type 
and the paper, and when the keys are depress^ 
the characters, by means of a combination of 
jointed levers, transfer the ink to the paper. 
Each key is marked with the character it re- 
presents and carries two forms of the character, 
e.g. a capital and a lower-case letter. To move 
the paper under the desired form a shift key is 
provided at each side of the keyboard. The 
levers carrying the types radiate from a central 
point called the writing point. 

Typha'cesB, a natural order of monocoty- 
ledonous plants, characterized by their calyx 
being three-sepalled and half-glumaoeous, or a 
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mere bundle of long hairs, by their long lax fila- 
ments, clavate anthers, solitary pendulous ovules, 
and peculiar habit. The order includes two 
genera, Typha and Sparganium, the species of 
'vdiich are abundant in the northern parts of the 
world* They are herbaceous reed-like plants, 
growing in marshes and ditches. See Reedr 
mace, 

Typhlops, the type genus of a family (T 3 rphlo- 
pidae) of blind burrowing snakes that feed on 
insects. They are tropical and subtropical forms 
with a wide distribution. T. vermicularia is 
native to the Balkan Peninsula and South-West 
Asia. 

Tsrphold Fever. See Enteric Fever, 

Typhoon', a name applied to tropical cyclones 
in the China Sea. They originate generally south 
of 10° N. lat., and arc seldom encountered north 
of 50° N. lat. Taking origin east of the Philippines 
(where they are known as baguios), they shape a 
west-north-west course, sweeping the coasts of the 
China Sea, and then being deflected north-east 
to Japan, &c. In the centre or eye of the storm 
there is an absolute calm, and it is this death- 
trap that mariners must study to avoid. In the 
eye the barometric pressure is at its nadir, and 
overhead there is a patch of clear blue sky. 
Typhoons occur mostly during the change of 
monsoon, and between June and November, 
although September is the most prevalent month. 

Etymologitts differ in aome ropectt regardjng the 
etynwlc^ of the word typhoon. The German term it tetfun, 
and if dmved from the Chinese tatfung, meanin|r literally 
big wind. According to Murray, the English word is derived 
from the UrdQ a violent storm of wind and rain, and 

may represent the Greek typhon^ which is the earlier Eng- 
lish designation of these storms. 

Typhus Fever (also called exanthematic 
typhus. Jail, camp, or ship fever) is an acute 
infectious disease, characterized by a spotted 
rash, extreme physical prostration, and marked 
mental confiision. It is now rarely seen in Great 
Britain, and it may fairly be claimed that it has 
been stamped out by modem sanitation. This 
has been brought about by improvement of 
dwelling-houses, opening up congested areas, 
destmetion of slum property, and the com- 
pulsory notification of infectious diseases. The 
disease is still common in Eastern Europe, and 
in the Eiast, and is from time to time imported 
to Western countries by immigrants. It became 
more widespread during the European War 
(1914-8), and is still epidemic in wide districts 
in East Europe. Epidemics occurred in Arabia 
and Mesopotamia during the war. The disease 
is always associated with overcrowding, in- 
sufficient air-space, dirt, and destitution. The 
onset of the disease is very sudden, beginning 
with severe headache and well-marked chilliness, 
while vomiting and nausea occur in most cases. 
As the temperature rises the usual symptoms 


of fever appear, but the mental acuteness of the 
patient is blunM in a marked manner from the 
onset, and his appearance, with congested face, 
stupid expression, pink and watery eyes, is 
most suggestive. Prostration is a marked feature 
from the outset. By the fourth day of the disease 
the rash appears, and there is a distinctive and 
very unpleasant odour from the patient, which 
is compared to the smell of mice. The fever lasts 
for about a fortnight, and ends by a crisis of two 
to three days duration, followed by a lessening 
in severity of all the symptoms, with resulting 
convalescence and recovery; or during the fort- 
night, usually in the second week, the symptoms 
become more severe, with delirium, and the 
patient dies. 

Treatment rests with good and carefiil nursing; 
special care is directed to the dangers of ex- 
haustion and the effects of the delirfiim. Isolation 
of the patient and of contacts is necessary to 
prevent the spread of the disease. The chances 
of recovery in children are greater than in adults^ 
and it is extremely fatal in old age. 

Typography. See Printing and Type, 

Tyr (Ice. Tgr, etymologically connected with 
Gr. Zeu8t and Lat. dens), the Scandinavian name 
of a one-armed Teutonic deity, represented io 
the Eddas as the son of Odin, and god of war. 
He was the bravest of the gods, and lost his arm 
by placing it in the mouth of the wolf Fenrir as 
a hostage, while being tied up by an unbreakable 
cord. Tyr is called Tiw in Anglo-Saxon, whence 
Tiwes daeg, or Tuesday. 

Tyran'nua, the type-genus of an American 
family (Tyrannidsc) of perching birds. The best- 
known species is the king bird (T, carolinenaia), 
which is remarkable for its bold and pugnacious 
disposition. It is a native of the United States, 
fee^ on insects, and is not afraid to attack birds 
of prey much larger than itself. It b also called 
tyrant-shrike. 

Tyrant, a word derived from the Gr. tyrannos^ 
which signified an absolute ruler. The word did 
not have originally the bad signification which 
we now attach to it; but as it is a general rule 
that the possessor of uncontrolled power, whether 
individual, corporation, or multitude, will abuse 
it, tyirant came to signify an abuser of power, 
particularly of the chief power in the State. 
The Greek tyrants, who were especially numerous 
during the seventh and sixth centuries b.c., were 
frequently humane and beneficent rulers, and 
patrons of art and literature. Among famous 
t 3 rrant 8 may be mentioned Pisistratus of Athens, 
Periander of Corinth, Dionysius, Gelon, and 
Hiero of Syracuse, and Polycrates of Samos. 

Tjrre, one of the most celebrated dties of 
ancient Phoenicia, and with its elder sister, Sidon, 
long a great trading mart. It was built partly 
on an island and partly on the mainland; and 
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the insular fortiiicnitions formed its chief strength 
when besieged and taken by Alexander the Great 
in 882 B.c. A mole or causeway then constructed 
to the island was the origin of the isthmus which 
now connects it with the mainland. Tyre was 
famous in the tenth century b.c. under Hiram, 
the friend of Solomon, was besieged in vain by 
the Assyrians from 725 to 720 b.c., and by 
Nebuchadnezzar from 585 to 572 b.c., and re- 
mained an important place tiU it came into the 
hands of the Turks. It was famous for a dye 
(the lyrian purple) obtained from the shell-fish 
Murex (q.v.). The modem Tyre or Sur is a 
place of 5000 inhabitants (8000 Christians). See 
Phcsnicia, 

Tyre, a circular band surrounding a wheel. 
It may be made of steel or rubber, either solid 
or air-filled. A cart wheel is built up from wooden 
spokes and a wooden rim in sections, all held 
together and effectively bound to give satis- 
factory support by a steel tyre, which is put into 
position when hot and therefore expanded, and 
is afterwards cooled. The common usage of the 
word is in reference to the outer part of the 
wheels of cycles and motor-cars. In the early 
stages of the evolution of the cycle, solid rubber 
tyres were used until J. B. Dunlop, a Belfast 
veterinary surgeon, produced his pneumatic tyre. 
The suggestion was not altogether novel, for it 
was originally made by a British engineer, R. W. 
Thomson, who obtained patents for it in 1845. 
Dunlop and his associates, however, made a 
practical proposition of the idea, and it was their 
successful work which contributed most largely 
to the enormous developments in cycling and 
motoring. The earlier type and many of the 
present-day pneumatic tyres consist of rubber 
fitted on a lining of rubber and canvas and 
afterwards vulcanized. They are formed with 
a section which is almost circular, but with a 
gup to the inside, and they have thickened and 
moulded edges by which they are held in the 
grooves under the turaed-over edges of the rim 
of the wheel. An inner tube of rubber is placed 
in the inside of the tyre and on inflation it pro- 
vides the necessary resistance to the load pres- 
sures. In another type of growing importance 
the reinforcement for the mbber is made of cord, 
lapped backwards and forwards from pin to pin 
on the sides of a shap>ed wheel. The soft rubber 
is worked around the cords and is later vulcanized. 
Similar types to those used on motor-cars, but of 
much smaller diameter and greater width, are 
used os landing wheels on aeroplanes. Some of 
the lighter horse-drawn vehicles, such as trotting 
machines, are also provided with pneumatic 
tyres. Security bolts passed through the rims 
and having a rubber padded upper part for the 
exertion of pressure between the inner edges of 
the tyre and the rim assist in holding the tyre in 


position. Many endeavours have been made to 
obtain a suitable medium other than air for 
filling t}rres, but with little success. The pro- 
vision of a lining of some plastic rubber material 
for the immediate closing up of punctures has 
also been a quest of the inventors. 

TyroT. See Tirol, 

Tyrone, a county of Ulster, bounded on the 
east by Lough Neagh; area, 1281 sq. miles. The 
surface is hilly, rising into mountains in the north 
and south, and declining to a level towards Lough 
Neagh; and the county is watered by numerous 
branches of the Foyle and Blackwatcr. Coal is 
raised to a small extent near Dungannon in the 
eastern portion of the county; linens, woollens, 
earthenware, wliisky, beer, chemicals, &c., are 
made; and there is some agriculture. Strabane, 
Dungannon, Cookstown, and Omagh are the 
principal towns. Pop. 142,065. 

Tyrrhenian Sea, the name given to that part 
of the Mediterranean Sea which is enclosed be- 
tween the Islands of Corsica and Sardinia on the 
west, the Italian Peninsula on the cast, and 
Sicily on the south. 

TyrtSBUS, Greek elegiac poet, famous cliiefly 
for his war-songs. It is usu^y believed that he 
lived in the seventh century B.C., though Ver- 
rall places him in the fifth century, while some 
scholars deny his existence outright. It is un- 
certain whether he was an Athenian or a Spartan; 
the tradition which connects him with the Attic 
deme of Aphidnse may have been inspired by 
the desire of the Athenians to monopolize all 
literary merit. According to the current legend, 
he assisted the Spartans in the second Messenian 
War by means of writing martial elegies and 
marching-songs. According to a later legend, he 
was a lame schoohnaster, sent from Athens in 
frilfihnent of on oracle, and chosen on account 
of his ignorance of soldiering. The extant poems 
of Tyrtsus are noble and spirited. One of the 
best known has been translated by Thomas 
Campbell. Mfiller says: “ When the Spartans were 
on a campaign it was their custom, after the 
evening meal, when the psan had been sung in 
honour of the gods, to recite these elegies of 
Tyrtaeus. They were, however, never sung on the 
march of the anny and in the battle itself; for 
these a strain of another kind was composed by 
the same poet, viz. in the anapaestic marches.** 

Tyrwhitt, Thomas, English Chaucerian and 
classical scholar, was born in 1780, and died in 
1786. He was educated at Eton and Queen*8 
College, Oxford, becoming a Fellow of Merton in 
1755. He was called to the Bar at the Middle 
Temple, became Deputy-Secretary at War (1756- 
62), and Clerk of the House of Commons (1762-8 ). 
From 1768 onwards he lived a life of learned 
retirement. He was an accomplished classical 
scholar, edited two fragments of Plutarch, wrote 
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a diMertation on the febles of Babrius, and 
gathered material for a most valuable edition 
(posthumously published) of Aristotle’s Poetics* 
His fhme, however, rests mainly upon his edition 
of Chaucer, which was published in four volumes 
in 1775; the fifth volume, containing a glossary, 
appeared in 1778. Tyrwhitt is the earliest and 
greatest of Chaucerian scholars; as an English 
scholar he is worthy to be compared to Porson 
as a Grecian. No single man has done as much 
for Shakespeare as Tyrwhitt has done for Chaucer. 
He was singularly well fitted to edit Chaucer, as 
he had a wide knowledge of classical and mediaeval 
literature, a correct ear, and a sense of poetry, 
and was * rich in saving common sense *. He 
purged the works of Chaucer of much foreign 
matter, corrected the text, elucidated many 
difficulties, and pointed out * the pronunciation 


of the feminine -e \ He thus restored to Chaucer, 
in part at any rate, his grace of language and 
metre. He was a man far in advance of his age; 
his edition of Chaucer is a real masterpiece of 
scholarship. His knowledge and his diligence 
are so great that the gratitude of later editors 
to him is somewhat tempered by feelings which 
make them cry * Pereant qui ante nos nostra 
dixerunt *. 

Tytler, Patrick Fraser, fourth son of Alexander 
Fraser T3^1er (Lord Woodhouselee), was bom at 
Edinburgh in 1791, and died in 1849. In 1818 he 
was admitted a member of the Faculty of Advo- 
cates, but abandoned the Bar for literature, and 
wrote his great work The History of Scotland 
(1828-48). Among his other works are his bio- 
graphies of the Admirable Crichton, Wycliffe, 
and Sir Walter Raleigh. 


U 


U, the twenty-first letter and the fifth vowel in 
the English alphabet. Its true primary sound 
was that which it still retains in most of the 
languages in Europe, that of 00 in coo/, /oo/, good, 
mood, Ac., answering to the French ou in /our, 
the sound being sometimes short, sometimes long. 

Ubangi, a river of Africa, a right-bank tribu- 
tary of the Congo. It is formed by the confluence 
of the Welle (Uele) and Botim (Mbomu), both 
rising in the Congo-Nile watershed, and joins 
the Congo by a delta of five mouths, after a 
course of over 700 miles. The Uele is the southern 
fork of the Ubangi, and the Ubangi-Uele system 
has a length of approximately 1470 miles. For 
the whole of its length the Ubangi forms the 
frontier between the Belgian Congo and French 
Equatorial Africa, the boundary being continued 
by the northern fbrk, the Bomu. Among tribu- 
taries the Bomokandi (left-bank affluent of the 
Uele) is the most important. The Uele was dis- 
covered by Schweinfurth in 1870.^ 

Ubangi, a northern riverine district of the 
Belgian Congo. Libenge and Banzyville are the 
chief towns. 

Ubangi-Shari, an inland colony of French 
Equatorial Africa (French Congo), bounded on 
the south by the Ubangi River. The capital 

* Schweinfurdi, Gtoig Au^t, African explorer, bom 
1836 in Risa, studied at Heidelberg, Munich, and Berlin, 
and besaa ma explorations by a series of journeys in the 
ooumry between die Red Sea and the Nile (1863-6). On 
behalf of the Humboldt Institution of Berlin he undertook 
a journey in the heart of Africa, travelling up the Nile, 
inveatigat^ die hydrography of the Bahr-el-Ghazal and 
phinging in the company of ivory traders into the heart at 
tnpted Africa. He explored the country of the Dinkaa, 
Bongo, and Niam-Niam, and discovered the pyepny Akloa 
(q.vj), returning to Khartum in 1871. His worn include 
Jii Hmrmm vm Afrika (published in Eimlish as The Heart 
Schweinfurth was asaociated with Creifaard Rohlfi 
in um lattePa expedition into the Libyan Desert (1873-4). 


is Bangui. Area, 798,219 sq. miles; pop. 604,700. 
Fonncrly the region was known as Ubangi-Shari- 
Chad, but since 17th March, 1920, Chad has been 
a separate territory; area, 501,676 sq. miles; pop. 
1,271,400. 

Ubat4, a town of Colombia, South America, 
in the department of Cundinamarca, on the 
Sabih; served by the northern railway from 
Bogo^. Pop. 8000 to 10,000. 

Ubeda, a city of Spain, in the province of 
Jaen; served by rail (14 miles) to Baeza (Em- 
palme). It is the centre of the oil and viticulturaj 
region of the Loma de Ubeda plateau, and has 
also a royal stud of horses. Pop. 22,860. 

Uberkingen, a village of Wfirttemberg, on the 
Fils; served by the Geislingen-Wiesenstieg line of 
the State Railways, and noted for its chalybeate 
bath. Pop. 800. 

Uberlingen, a town of Baden, on the Uber- 
lingersee, the north-west arm of the Bodensee 
(Lake of Constance, q.v.). It is served by 
steamer from Ludwigshafen to Meersburg and 
Constance, and is on the railway to Ludwigshafen 
and Friedrichshafen. There is a chalybeate 
spring (temperature, 57*2*^ F.), and a bathing 
establishment. Pop. 6000. 

U-boat (Ger. Unterseeboot), a name applied to 
German submarines during the European War, 
and derived from the distinguishing class letter 
U usually found on the hull or conning-tower of 
such craft. Germany lost over 200 U-boats, but 
the actual number destroyed is problematical, 
although Mr. Lloyd George, speaking on 7th Aug., 
1918, said that 150 had then been either captured 
or destroyed, and that more than half of that 
number bad been immobilized during 1917. Ger- 
man protests on the exaggerated nature of this 
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statement were met by the publication of 150 
names of U-boat commanders who went down 
with their ships or were either captured or in- 
terned by neutrals. To this grim testimonial the 
German Admiralty complained that the rank of 
several officers was not stated correctly! but 
belligerents and neutrals alike must immediately 
have seen that the total names available and 
printed could only represent a percentage of the 
U-boats destroyed, since the designation of many 
commanders would not, for obvious reasons, be 
available. 

Ucayali. Sec Amazon; Apurimac, 

Udaipur, a native state of Rajputana, India. 
It is physically a high plateau with a north- 
easterly versant, but in the south-west it is 
traversed by one of the roughest sections of the 
Aravalli Hills. Agriculture is the chief industry, 
the chief autumn crops being tiU cotton, maize, 
and sugar-cane, and spring crops, wheat, barley, 
gram, and poppy. There is some forestry, and 
the state is rich in unexploited mineral resources 
(tin, argentiferous lead, zinc, iron, garnets, &c.). 
In the east the Hajputuna-Malwa Railway runs 
north and south. Udaipur City is the capital. 
Area, 12,691 sq. miles; pop. 1,100,000 (Rhils, 
Mahajans, Brahmans, Rajputs, &c.). The cli- 
mate is healthy; mean annual temperature, 
77® F. (January 01®; May, 89°); rainfall, 25 
inches (14 inches in July and August). 

Udaipur, a city of Rajputana, India, capital 
of the state of Udaipur; served by rail (67 miles) 
to Chitor. It was founded in 1559 by Rana 
Udai Singh, after whom it is called. There are 
some unimportant manufactures of embroidery, 
arms, and fancy cloth. Pop. 46,000 (mainly 
Hindus, with some Muslims and a few Jains). 

Udall, Nicholas, writer of the first regular 
English comedy, born 1506, died 1556. He was 
headmaster of Eton from 1564 to 1541, and the 
play Ralph Roister Doister was written for 
performance by the scholars. Its authorship 
was not ascertained till 1825. He was in favour 
at court as a writer of pageants and interludes. 

Uddevalla, a port of Sweden, in the l&n of 
Gdteborg and Bohus, at the head of the Byfjord; 
an im|>ortant railway junction on the Goteborg- 
Stromstad line (via Munkedal) for Bengtsfors 
(via Bftekefors). There are a college, a sehool of 
navigation, and a polytechnic school; ship- 
building and other industries, and local fisheries. 
Exports include herrings, fish-guano, paper, and 
oats. Gustafsberg watering-place is near by. Pop. 
18,600. 

Udine, a province of Venctia, North Italy, 
forming part of Friuli (q.v.); area 2536 sq. 
miles, pop. 721,800. It comprises (1) a northern 
zone, traversed by the Camic Alps and part of 
the western versant of the Julian Alps; and (2) 
the Friulian division of the Venetian plain, tra- 


versed by the Tagliamento, Livenza, Stella, and 
Natisone (an affluent of the Isonzo). Among 
productions are silk, com, maize, wheat, fhiit, 
and potatoes. The red-coated Friulian cattle are 
noteworthy. Cheese is produced. Udine is the 
capital. 

Udine, the capital of Udine province, Venetia, 
North Italy; a railway junction 84| miles from 
Venice, on the line Venice-Tarvisio, for Vienna, 
Trieste via Monfaloone (58 miles), and for the 
line Cividale-San Giorgio (29 miles). Industries 
include silk and cotton spinning and weaving, 
watch-making, wine-growing, and the manu- 
facture of leather and wooden goods. The mean 
annual temperature is 55*5® F. (January, 87*6®; 
July, 75®). Pop. 56,100. 

Udine is an archiepiscopal see, and has shared 
in the fortunes of Friuli generally. During the 
eleventh c«ntury it became the seat of the 
patriarchate of Aquileia, in which the Emperor 
Henry IV had vested the ducal authority, and 
in 1420 passed under Venetian dominion. From 
1797 to 1805, when it was added to Napoleon's 
Kingdom of Italy, Udine was under Austrian 
sway. In 1808 Marshal Duroc (q.v.) was made 
Due de Frioul (Friuli) by Napoleon, but the 
title and arms were assumed by the Emperor 
of Austria again in 1815, and from that time 
until 1866, when it became part of the Kingdom 
of Italy, Udine was an Austrian appanage. 

Ufa, a government of Eastern Russia, sepa- 
rated from Orenburg by the main range of the 
Southern Urals. The western region is a land of 
alternate hill and steppe, the latter in the black- 
earth belt. The Ufa River does not rise in the 
government but in Perm, whence it flows through 
Ufa to join the Byelaya about a mile above the 
capital of the government (Ufa); length, 440 
miles. The Byelaya is the cldef river, and is in 
turn an affluent of the Kama (q.v.), which forms 
the western boundary of the government for 
over 100 miles. Area of government, 47,112 sq. 
miles; pop. (1920), 2,009,549. 

The Kovemment of Ufa is drained to the Volga baain, 
and its riven form part of the Volga syatem of navigation. 
For instance, the Kanu is navigable by steamen for 759 
miles of its length, the Byelaya as far as the town of Ufa 
(310 miles) the Vyatka for 475 miles, and the Kolva for 
79 miles. The three latter streams are affluents of the Kama, 
and the Kama basin has about 1945 miles of water-waya 
navigable by steam-vessels. 

Ufa, a town and river-port of Russia, capital 
of the government of Ufa, on the Byelaya at the 
confluence of the Ufa; served by the main 
Siberian line which runs from Samara, via Ufa, 
over the Urals into Asia. There are considerable 
manufactures. Pop. 104,480. 

Uganda, a British protectorate of Central 
Africa. It is divided into administrative regions 
as follows: Eastern Province, containing the 
districts of Busoga, Bukedi, Teso, Lango, 
Karamojo, and Lobor; Western Province, com- 
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priBing Toro, Ankole, and Kigezi; Norlhem Pro- 
vince, divided into Unyoro, Gulu, Chua, and 
West Nile; Rudolf Province, with Turkwel, 
Turkana, and Dabossa districts; and Buganda, 
which embraces Mengo, Masaka, Muben^, and 
Entebbe districts. Entebbe (altitude, 8868 feet; 
pop. 10,000), a port on the northern shore of 
Lake Victoria, is the chief centre of European 
culture and the administrative capital of the 
protectorate. 

Area and Population. — ^The total area is about 
110,800 sq. miles, 16,877 sq. miles representing 
water - surface. Pop. estimated 
at 8,066,400 (about 8,060,000 
natives). 

Communications, — The Busoga 
Railway, connecting Ripon Falls 
(Jinja), on the Victoria Nile, with 
Namasagali, and the Kampala 
Railway (7 miles), linking Port 
Bell with Kampala, are the chief 
railways. There is a bi-monthly 
steamer service on Lake Albert, 
and on Lake Victoria a weekly 
steamship service connects En- 
tebbe with Kisumu in Kenya 
Colony, the terminus of the 
Uganda Railway to the coast 
(Mombasa). On Lake Kioga, Na- 
masagali and Port Masindi have 
steamer connections, interrupted 
sometimes by masses of sudd. An 
extensive road-system is main- 
tained, and telegraphic and postal 
services are more or less elaborate. 

Production, — Uganda is mainly 
agricultural, and the chief products 
are native cereals. In some places, 
however, cattle form the main 
source of wealth, and cotton may be accounted 
the principal economic product. Bananas are 
important and, with millet and pulse, form the 
native staples. Coffee is an indigenous plant in 
Buganda, where it is allowed to grow wild; but 
Europeans cultivate the Coffea arabiccL, which 
was introduced from Nyasaland, and is now their 
chief plantation crop. Tapioca, the castor-oil 
plant, chillies, dhal (the Congo pea, grown 
especially in Kigezi district as a food-crop), 
ground-nuts (in Kioga district), maize, rice, 
rubber (the tl^d crop in economic importance), 
sesame (Eastern Province), some sugar-cane, 
large quantities of tobacco, and many other crops 
are also grown in Uganda. The forestal resources 
are important, and include species of the African 
mahogany class, which are valuable for export 
purposes. 

Gooemment , — ^The protectorate is governed 
by H.M. the King in Council, authority being 
relegated to the Secretary of State for the 


Colonies, to whom the Governor, who has supreme 
civil and military power, passes copies of his 
ordinances for approval. There is a complicated 
system of local government operating on a 
provincial basis; but this does not apply in the 
Rudolf Province (q.v.)f where a political officer 
enforces the laws as far as possible. Otherwise, 
the provinces are controlled by Provincial Com- 
missioners, representing the Governor and exer- 
cising judici^ authority, while controlling a 
staff of District Commissioners, who, among 
other duties, supervise the assessment, &c., of 


taxes. Buganda (area, 22,784 sq. miles) is a king- 
dom, of which the kabedta, or king (s^led * His 
Higimess ’ ), is a vassal of H.M. the King-Emperor. 
Local autonomy is more or less completely exer- 
cised within his domains. See Toro; Unyoro; Slc* 

History , — The British protectorate was pro- 
claimed on 19th June, 1894, and the country was 
immediately garrisoned by the remnant of the 
army of Emin Pasha, to which was added some 
irregular Baganda and recruits from the White 
Nile. This force was successful in dealing with 
the risings of the Kings of Unyoro and Buganda, 
but was later superseded by an Indian detach- 
ment. In 1897 Mwanga of Buganda and Ka- 
barega of Unyoro again rose, but the rebellion 
was suppressed, and the two kings were eventu- 
ally sent into retirement in the Seychelles. Since 
1900 considerable political and economic pro- 
gress has been made. 

Bibuooraphy: Handbook of Uganda Pro~ 
tectoraie (compiled for the Admiralty: H.M. 
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stationery Office), a general handbook; W. G. 
Kendrcw, Climates of iite Continents (includes 
a chapter on the climate of the region); Kenya^ 
Uganda, and Zanzibar, No. 96 of voL xvi, Peace 
Handbooks (H.M. Stationery Office), a general 
geographical and historical handbook. 

Uglich, a town of Russia, in the government 
of Jaroslav, on the Volga. It has a restored 
castle, supposed to be the place where the young 
Tsarevitsh Dmitri, son of Ivan the Terrible, was 
murdered in 1661 by order of Boris Godunov. 
Pop. 12,000. 

Ugtrlan, a division of the Turanian group of 
peoples, the chief subdivision of which is the 
Magyars or Hungarians, who number upwards 
of 10,000,000 souls. The other two tribes are the 
Ostyaks, mainly of Shamanistic beliefs, and the 
Voguls, who arc nominally Christians and are 
found partly in Northern Europe. The original 
home of the Ugrians was the eastern or Asiatic 
versant of the Urals, or the region of the River 
Ob, whence, within historic time, the Ungars de- 
tached themselves from the main group and 
settled in the basin of the Danube, losing, in 
course of time, their Turanian charaeteristies 
through their fi«e intermingling with Slav and 
other peoples of non-Turanian blood. There are 
about 18,000 Ostyaks and 7000 Voguls, both 
tribes being chiefly hunters and fishermen, and 
located south of the Samoyeds, in a wide region 
both east and west of the River Ob. 

U^ro-Flnns, a branch of the Turanian family 
of peoples, whose language is known as the 
Ugro-Finnie (or Finno-Ugric) division of the 
Ural-Altaic (i.e. Turanian) family (see Ural- 
AUaic). The Ugro-Finns, about 16,000,000 in 
number, are divided into Finnish and Ugrian 
sections, the former comprising some 6,000,000, 
and the Ugrian about 10,025,000. Of the three 
main divisions of the Ugrians (q.v. ) the Magyars 
are of most importance, and the group is more or 
less Christian and European. The Finnic group 
(see Finns) has two main sections, Russian and 
Scandinavian (60,000 distributed over Norway 
and Sweden). Both the Magyars and the Finns 
have been greatly influenoed by £kiropcaii cul- 
ture, and have succeeded in preserving the 
chaiacteristics of their nationality where their 
less cultured relatives have been more or less 
slavonized, and will in due course disappear by 
absorption into the Slav race. Apart firom the 
Magyars and Finns, Christianity has been adopted 
by most of the Ugro-Finnic groups. Their 
Cliristianity, however, is in many cases merely 
a veneer superimposed upon Shamanism, an- 
cestor worship, and witchcraft. 

Uinta Mountains, a range of Utah, United 
States, east from the Wahsatcb range. See 
Rocky Mountains. 

Utet (wist), Nordi, an island of the Outer 


Hebrides, 17 miles long and from 8 to 18 miles 
broad, separated from Harris by the Sound of 
Harris. The surface is chiefly flat, the coast 
greatly broken by inlets from the sea, and the 
principal industry is fishing. Pop. (1921), 8228. 

Uist, South, separated from North Uist by 
the Island of ^nbecula, is 22 miles in length 
and 7 miles in breadth. The surface is low-lying 
in the north, but the remainder is mountainous. 
Lochboisdalc is the chief place. Pop. (1921), 
4844. 

Uitenhage, a town of Cape Province, Union of 
South Africa, chief town of the district of Uiten- 
hage (2978 sq. miles), a noted centre in the wool- 
washing region of the Zwartkops River valley. 
There are large railway repair-shops. Uitenhage 
is about 20 miles by rail north-west of Port 
Elizabeth. Pop. 7900. 

Ujlji, a district and town of Tanganyika 
Territory, Africa. The district has a coast-line 
of over 76 miles on the east shore of Lake Tan- 
gan3dka, to which it is drained by the Mlagarasi 
River; and it i» traversed from east to west by 
the Central Railway from Dar-es-Salaam. Yams, 
sugar-cane, sweet potatoes, ground-nuts, and 
the oil-palm are the staples. Ujiji town is the 
chief place, and is associated with such names 
as Burton and Speke (1858), Sigl (who hoisted 
the German flag there in 1898), and David 
Livingstone (who arrived in 1869, and was found 
at Ujiji by 11. M. Stanley on 28th Oct., 1871). 
The town stands on Lake Tanganyika, about an 
hour^B journey from Kigoma, its port and the 
terminus of the Central Railway, and it is con- 
sidered one of the main trading centres of the 
Territory. 

Ukraine (Russ. Ukraina, borderland), a 
Socialist Soviet Republic embracing several of 
the former governments of South Russia and 
divided into twelve governments as follows: 


Government. 

Area in 
sq. Miles. 

Estimated Pop. 
(X9a3).** 

Donets* 
Ekateiinoslav 
Khaikov . . 

Kiev 

Kremenchug * 
Nikolaiev * 

Odessa • . . 

Podolta 

Poltava 

Saporosch * 
Tchemigov 

Volhynia . . 

Total . . 

*4.803 

11.5*0 

*5.0*6 

143*1 

10,901 

14.470 

X2,Xt6 

13.*47 

14.979 

**»f7o 

12,648 

12,021 

*371.459 „ 
1.701,535 " 

j'W- 

1, 731,168 
1,820,913 
1384.626 
*.959.115 “ 
2,405.4*6 “ 

- 

I404,7()9 '• 

168^22 

26,001,833 


* Governments raaiked with an Mteriak have been created 
since the Russian Revolution. Die others retain their 
imperial names but are, of course, very much altered m 
SKten^ population, Sec. Kharkov is die Ukrainian omital. 

**The small figures indicate the percentage of Little 
Russians (Lnuainians and Rutfaeniansi as shown by die 
Russian census of 1897. Odessa City bad only 9 per ccoc ef 
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Physical , — Ukraine comprises (1) a central 
region of undulating steppe>land l^longing to 
the drainage basin of the Dnieper and extending, 
with a slight versant from north to south, over 
the former governments of Tchernigov and 
Poltava. On the west lies (2) the Black Sea or 
Avratynsk Plateau, drained by the Bug and 
Dniester, and extending over Southern Volhynia 
and all Podolia, with an easterly extension to the 
Dnieper Valley as the plateau of Kiev. In the 
east are (8) the table-land of Kharkov and (4) 
the Donetz Hills, both drained by the Don and 
the Dniep>er. There is a limited but very ifiipor- 
tant seaboard on the Black Scu and Sea of Azov. 

The north-weatem resion of Ukraine occupiea part of 
PolyeasyS and belongs to the basin of the Pripet. The name 
(PolyessyC) means * the woods \ and is used to designate the 
more or less afforested region, triangular in shape, enclosed 
by the Berezins and Pnpet, tributaries of the Dnieper, and 
the flat region of Volhynia north of the Avra^sk Plateau. 
This is an area of swamps and marshes (e.g. Pinsk marshes, 
600 sq. miles) from which some 5,000,000 acres of arable 
and pastoral land have been reclaimed by a canal system 
initiated by the Geiman colonists. The Polyesian flora is 
found also in the afforested lowlands of Northern Kiev, 
and there are riverine zones in Podolia, and in Tchernigov 
north of the Desna (an affluent of the Dnieper). The indus- 
tries of PolyessyS and those of the marshy region in Tchemi- 
gov are chiefly related to the lumber industry, and include 
the leaching of wood for potash, boat-building, and the 
manufacture of wooden dishes; but apiculture, hunting, 
fishing, and general agriculture arc progressive. 

Production , — The Blut'k Earth crosses Ukraine 
from east to west, covering all the former govern- 
ment of Podolia, South and Central Kiev, and 
part of Ekaterinoslav. This zone is therefore one 
of the richest agricultural areas in the world, 
and its astonishing fertility is reflected in the 
quantity and immense variety of its products. 
Market-gardening, fruit-farming, viticulture, and 
the raising of cereals are of great iin{>ortunce, as 
is also stock-breeding, one of the chief nurseries 
of the pre-European War cavalry horses of the 
Russian army being centred in Podolia, where 
stock-raising is the chief business. Large horse- 
fairs are held at Kharkov. Apiculture is ahnost 
universal, and there is a great sugar industry, 
of which Kiev is the metropolis. Probably 
nowhere in the world, except only Scotland, are 
distilleries so common, and distilling and sugar 
manufacturing may be said to dwarf by com- 
parison all the other Ukrainian industries put 
together. If there is any exception to this general 
statement, the mineral wealth of Ukraine pro- 
vides it, and the Donetz coal-basin is possibly 
the greatest single mineral asset in the sadly 
mangled remains of the Russian Empire. Owing 
to its agricultural, mineral, and manufacturing 
wealth, the Euxine, Don, and Dnieper fisheries. 

Little Russians, die major portion of die population being 
Great Russians arxl Jews. Kherson, a former g^emmen^ 
now more or less represented by those of Odessa and 
NOcolaiev, was 54 per cent, and Taurida 42 per cent, Little 
Russian. Of a total population of 26,001,832 (as above) 
about 76 per cent is Little Russian, and the Republic is there- 
fiore, according to modem ideas, a satisfiictoiy edmic unit 


and the possession of a large and brisk foreign 
trade through the ports of Odessa, Ochakov, 
Mariupol, and Nikolaicv, Ukraine is obviously 
an exceedingly valuable partner in the Union of 
Socialist Soviet Republics. See articles on former 
Imperial governments; Block Sea; Tchemozem, 

Donetz Coal^basin . — ^The Don Hills or Donetz hill range 
lies west of the Donetz River, trending in a south-easterly 
direction from near Zmiev in Kharkov to the confluence of 
the Doneu with the Don, a distance of roughly 250 miles. 
It has eastern and western branches, and comprises the 
western part of the Don Cossack Territory, north-eastern 
Ekatennoslav, and part of Kharkov, with an area of about 
17,740 sq. miles. (All references are to pre-Revolutionary 
TOvemments.) The western branch extends to the Dnieper 
Valley, and attains an altitude of 850 feet; the eastern branch 
runs to near Lugansk and attains an altitude of 11^ feet 
at Ivanovka. Pardy in these hills and astride the Donetz 
River lies the Donetz coal-basin, 10,425 sq. miles in area, 
enclosed by the Volchya (a tributary of the Dnieper) in the 
west and the Kagalnizk (a tributary of the Don) in the east. 
The eastern and central parts of the basin provide anthracite, 
and the west bituminous, coah both of which have been 
regularly worked since 1839. Other minerals of the region 
are: chalk, lime, iron (from the Krivoy-Rog deposits), 
kaolin (from Poltava), argentiferous lead, rock- and brine- 
salt (chiefly from Slavyansk), manganese (from Nikopol, 
near Krivoy-Rog), and cinnabar, the chief oru of mercury. 
See Donetz; Don; Ekaterinoslav. 

Literature. —hong before the Ukraine, or Little 
Russia, was annexed by the rulers of Moscow, 
it possessed a literature of its own. Kiev was the 
intellectual centre, and it was there that the old 
Russian chronicles were compiled. Famous are 
the Chronicle of Nestor ^ the Testament of Ostromir, 
and the Song of Igor^ which may be compared 
to the Chanson de Boland. The origin of the 
heroic songs of the Ukraine, known as Doumy 
(to be distinguished from BylinU q*v.), is traced 
buc:k to the ninth and tenth centuries. During 
the Mongolian invasion Ukrainian culture and 
literature exercised a considerable influence in 
Lithuania. Abandoned by the nobles during the 
seventeenth century, Ukrainian literature was 
cultivated by the clergy, and especially among 
the Cossacks. The epic poetry of the period, one 
of the richest and most beautiful of popular 
Slavonic poetry, deals with the exploits of the 
Cossacks and of their famous hetmans, Samuilo 
Kyshka, Semen Palyi, and others. Under 
Catherine II the Ukraine became russified, and 
the literary works of the country were written 
mostly in Russian or in l^olish. The national 
spirit of the Ukraine was, however, still alive. 
The philosopher Gregory Skovoroda (lT72-f)4), 
Gogol, and Korolenko were Ukrainians, but they 
wrote in Russian, just as the Swiss Rousseau 
and the Belgian Maeterlinck wrote in French. 
The renaissance of the real Ukrainian literature 
was inaugurated towards the end of the eighteenth 
century by Ivan Kotlyarevsky (1709-1888). He 
did for the Ukrainian language what Lomonossov 
and Pushkin had done for the Russian, and raised 
the popular Ukrainian idiom to a literary lan- 
guage. Among other works Kotlyarevsky wrote 
two comedies, Natalka PoUavka and The Soldier* 
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Sorcerer. Kotlyarevsky’s example was soon 
followed by numerous other writers. The great 
poetical genius of the Ukraine was Taras Ghevt- 
shenko (1818-61). His collection of poems, 
Kobzar, appeared in 1840, and The Haidamaks in 
1841. He was an apostle of liberty, the Ukrainian 
prophet and poet. More recent writers are: 
Marie Markovitsh (Marko Vovtshok), whose tales 
have been translated into Russian by Tour- 
gueniev; Ivan Franko; Lesia Oukrainka (Larissa 
Koitka); Khrystia Altshevska; the historian 
Myrkhailo Hroutshevsky; and Vladimir Vinnit- 
shenko. 

Ulcer is a suppurating area on a free or open 
surface; an open sore. There are various forms 
of ulcer: follicular, a small ulcer on a mucous 
membrane; gastric or peptic ulcer; rodent ulcer, 
which involves all tissues and is malignant 
in type (see Cancer); serpiginous, an ulcer 
which, while healing at one part, is progressing 
at another part; perforating ulcer, one that cats 
through the wall of the affected organ; tuber- 
culous ulcer, due to tuberculosis; and varicose 
ulcer, due to varicose veins (q.v.). 

UleAborg (iileobor'; Fin. Oitlu), the largest 
and most northerly department of Finland. It 
comprises in the east and north the plateaux of 
La])onia (10,000 sq. miles; 1100 feet altitude), 
which are largely barren, and are inhabited by 
some 600 nomadic Lapps, who own upwards of 
100,000 reindeer; and in the west, the northern 
zone of the Osterbatten, or rich plains of the 
Gulf of Bothnia. North of Uleaborg town the 
coast is fringed with sand-dunes. None of the 
rivers (Tornio, UleA, &e.) are navigable, and 
are therefore used for floating timber. Lakes 
include Ulca, Enare (in the far north), Kianta, 
and Piha. Ule&borg (offlcially Vledborg and 
Petsamo) is served by the Tornio-Petrograd 
trunk line (see Tomto), which sends a branch 
along the Kemi River from Kemi to Rovaniemi, 
an important timber centre. The chief towns 
are UleAborg (capital), Tornio, Brahestad (Fin. 
Ranke; a seaport on a branch of the main trunk 
railway; exports pitch, tar, timber, &c.; pop. 
6000), and Kajana (Fin. Kajaani), the terminus 
of a branch line from Kuovola, running via St. 
Michel (Fin. Mikkeli) and Kuopio. There are 
great forests, and extensive fisheries in the Gulf 
of Bothnia and the lakes. Area of department, 
65,127 sq. miles; pop. (1028), 870,800. 

UleAborg, a seaport-town of Finland, on the 
UleA River and the Gulf of Bothnia; served by 
rail from Tornio. It is an industrial place whose 
prosperity is founded on leather, and it is the 
tanning and lK)ot- and shoe-making metropolis 
of Finland, possessing also the oldest and largest 
sole-leather factory (that of Brdder AstrOm 
Aktiebolag) in Northern Europe. Imports in- 
clude coal, iron, and foreign produce; and among 


exports are butter (some of which goes to Den- 
mark, where it is re-exported as Danish butter), 
tar, pitch, fish, and lumber (including sawn wood, 
the UleA River being largely used for timber- 
floating). UleAborg was founded in 1605, and, 
during the Crimean War, Plumridge, with a 
British fleet, burned the dockyard, &c. (1st June, 
1854). Pop. 21,400. 

Ul'fllas, Ulphilas, or Wulfllas, Bishop of 
the Goths of Moesia, bom in a.d. 811, died at Con- 
stantinople in 881. He translated most of the 
Bible into Gothic (Mceso-Gothic), employing the 
Greek of the Septuagint for the Old Testament, 
and a Greek text, different from the received 
text, for the New. Only some fragments of this 
translation have been preserved, including the 
greater part of the four gospels, and these are of 
the highest linguistic value. See Goths. — Cf. C. 
A. A. Scott, Uljilas: Apostle of the Goths. 

Ullswater, a lake in England, between the 
counties of Cumberland and Westmorland, about 
7| miles long, and varying in breadth from ^ 
mile to } of a mile; depth, 210 feet. 

Ulm (ylm), a town of Wflrttemberg, on the 
Danube. Its manufactures include machinery, 
woollen and linen cloth, leather, paper, and 
brassware. A free Imperial city in the four- 
teenth and fifteenth centuries, Ulm was annexed 
to Bavaria in 1808, but became part of Wflrt- 
embeig in 1810. The capitulation of Ulm in 
1805 was the turning-point of the campaign of 
Austerlitz. From 1842 to 1866 it was a fortress 
of the Germanic Confederation. Ulm is an im- 
portant Junction on the Stuttgart-Munich Rail- 
way, via Geislingen, for Aalen, Memmingen, 
Sigmaringen, and Friedrichshafen. Pop. 59,000. 
— Neu-Ulm, a modem town of Bavaria, stands 
on the Danube, opposite Ulm. Pop. 11,000. 

Ulma'cese, a natural order of dicotyledons, 
of which the genus Ulmus or elm is the type. It 
is nearly related to Urticaceaj (the nettles), firom 
which it differs only in having a two-celled firuit 
and hermaphrodite flowers. It consists of trees 
or shmbs, which have scabrous, alternate, simple, 
deciduous leaves and fugacious stipules. 

Ulplan (Ulpianus), Roman jurist, a citizen 
of Tyre, bom about a.d. 170, assassinated 
228. Justinian, in his Digest, made large use of 
Ulpian's legal works, quoting over 2700 extracts. 

Ulster. History. — The modem name Ulster, 
like Leinster and Munster, is a hybrid, and comes 
from the Icelandic Staor — a steading, added to 
the name Ulaidh. It is really the name of the 
ancient population, or tribe, which inhabited 
the land. In earliest times Ireland was divided 
into five principal provinces or kingdoms ^ 
Ulster, Munster, Leinster, Connaught, and 
Meath — which were each in turn divided into 
lesser divisions or chiefdoms. It would appear, 
however, that Ulster was always the strongest 
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and moet independent, also the most turbulent, 
of the greater provinces, and its dominant princes 
or chieftains, the O'Neils and the O'Donnels, 
disputed with one another and with the other 
Irish princes for the over>lordship of the whole 
island. 

It was the misfortune of Ireland, which was 
never a nation in the true sense of the word, that 
her chieftains were never united for the well- 
being and protection of the country. For almost 
two hundr^ years previous to the first landing 
of the English in Ireland the country was 
desolated, devastated, and depopulate by 
constantly recurring petty internecine wars, in 
which chieftain strove with chieftain for the 
supremacy. Each king or prince desired to 
become the Ard~Ri (chief sovereign), and no 
sooner had one achieved this position than he 
was thrown from power and another seized the 
mastery. To such a state of degradation and 
misery, morally and materially, did the Irish 
sink that their condition became a scandal to 
Diristendom, and Pope Adrian IV was com- 
pelled to intervene and order Henry II to 

enter Ireland, and reform its faith, morals, and 
government 

With the coming of the English, Ulster was 
granted as a palatinate to a Norman knight 
named de Courtly, the Ulster chieftains still hold- 
ing their rights and many of their former privileges. 
Henry VIII and Queen Elizabeth were, however, 
the first English sovereigns whose rule was really 
respected, if not obeyed, in Ulster. Proud 
and fiercely independent, the Ulster chieftains, 
O'Neil and O'Donnel, strove desperately to rid the 
country of the English. Forced to submit, they 
eventually rendered homage to Queen Elizabeth 
and accepted the titles of ‘ Earl of Tyrone ’ and 
‘ Earl of Tyrconnell * in lieu of their royal titles 
‘ The O'Neil ' and ‘ The O'Donnel ’. But their 
submission was short-lived, and they were again 
found guilty of plotting against England with 
France and Spain. Fearing the consequence of 
their treachery, they fled to Europe with their 
fEunilies and a few of their retainers, and their 
chieftainships were never restored. Their flight, 
commonly known as ‘ The Flight of the Earls *, 
marked a new era in Irish history, for it was then 
that the ‘ Great Plantation * of Ulster was made 
by the ancestors of the race now known as the 
‘ Ulster Scots ’. 

The accession of James I and VI to the Eng- 
lish throne brought about the union of the 
English and Scottish crowns (1608). The con- 
dition of Ireland gave the new sovereign and his 
advisers cause for grave anxiety, and a scheme, 
which King James claimed to have personally 
organized, was set on foot to colonize the lands 
forfeited and deserted by the Ulster chieftains 
with families of Lowland Scottish and North 


English birth — “ being Protestants These 
Ulster estates covered six counties — ^Tyrone, 
Coleraine (afterwards entitled Londonderry), 
Donegal, Fermanagh, Cavan, and Armagh — and 
measured about a million acres, of which one- 
third was bog-land, mountainous, and wooded 
territory. The colonists were carefully selected, 
and were, for the most part, taken firom the 
ranks of tlie nobility and gentry and retired 
soldiers, who had proved their loyalty to Queen 
Elizabeth and her successor. The colonists were 
given the names of ‘ Servitors *, ‘ Undertakers *, 
or * Planters ', and they obtained free lands, by 
royal grant, from the English king and his 
Government under certain conditions. They 
were to render numerous services to the Crown 
in return for their lands, and, from within two 
years from the date on which they entered into 
possession, they were to have commenced to 
erect “ defensive buildings for the protection of 
the colony " as a whole. The greater colonists 
were permitted and, indeed, were obliged to 
bring with them “ suitable families wherewith 
to people their estates and assist in the work of 
colonization and the promotion of industry ”. 

Ulster had licen left desolate and ruined after 
centuries of strife. The land was untilled and 
unfruitful; the natives were dying of famine 
and disease. If this misery was to be rectified, 
the marsh-lands had perforce to be drained, the 
forests cut down, and life made secure. One 
of the stipulations which King James made to 
the * Planters ' was that they “ should speedily 
build towns and villages, erect churches and 
schools, and establish thrifty industrious habits 
amongst the natives ". Nor was that all that 
was expected of the ‘ Undertakers '. For a 
century or more Ireland had been a constant 
danger to the English Government. Imbued 
with jealousy, more than actual hatred, towards 
their English rulers, the Irish chieftains had 
constantly intrigued with the Catholic Powers, 
Spain and France, to bring about the downfall 
of Protestant England. It was urgent, therefore, 
that a standing army should be maintained in 
Ireland which could be relied upon to render 
immediate service to the Crown when occasion 
required. It was consequently arranged that the 
‘ Undertakers ’ should supply the force needed 
“ with men, arms, and ammunition ". Every 
colonist was under obligation either to fiimish 
a troop or to serve in one, according to the size 
of his land grant. The wealthier colonists were 
expected to give from their estates so many men- 
at-arms and to lead them in person; while the 
lesser * Planters ’ and tenants supplied a few 
soldiers or rendered personal military service. 
It is estimated that in the first year or two after 
the < Plantation* was founded the six counties 
thus colonized mustered over 7886 well-armed 
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men, which in a settled country would imply 
a population of about 20,000; but it would be 
safer to reckon upon not more than 20,000 
colonists as existing during the first generation 
after the arrival of the earliest * Planters \ 

The colonists of Ulster founded the first of the 
colonies or Oversea Dominion States, whi(;h, 
taken collectively, are now known as the * British 
Empire *. Until the formation of the Ulster 
oolony, England had made no permanent over- 
seas settlement, simply because, as in the case of 
all previous attempts to colonize Ireland, the 
colonists had not taken their womenfolk into 
exile, and the early English settlers in Ireland, 
as elsewhere, had intermarried with the natives 
and become ' more Irish than the Irish \ The 
Ulster ‘ Planters *, however, took their wives and 
children into “this veritable wilderness as a 
contemporary writer described it. 

In return for the tilling of land, and all the 
military and civil services which the holding of 
these lands entailed. King James and his Govern- 
ment assured the colonists on oath that “ They 
and their descendants would for ever retain their 
rights and privileges as freeborn English citi- 
zens **, and “ in case of attack by the King's and 
their enemies, they could rely upon His Majesty’s 
assistance and sympathy 
The colonists were naturally a strong, stern 
folk. Two-thirds of them were adherents of the 
Calvinistic faith, and belonged to the Scottish 
Presbyterian Church, and it may be said that 
the Ulster colonists have lived from that time 
(1007) to the present day a people standing apart 
and alone. Within a few years of their coming 
the six north-eastern Irish counties were trans- 
formed. Every tillable piece of ground began 
to yield increase, new towns had sprung up, 
schools were founded, and law and order were 
established. The Civil War in England, however, 
extended to Ireland, where the Irish took up 
arms in favour of the Stewart king, and seized 
the opportunity to rush upon the Protestant 
Ulster colonists, whom they overpowered and 
all but exterminated. This terrible massacre of 
the ‘ Planters ’ was cruelly avenged by Cromwell 
(1649-52), who banished the Catholic Irish from 
Ulster. Under Charles II many of the laws which 
bore heavily upon the Irish Catholics were 
relaxed, while the Ulster colonists, as Noncon- 
formists, were subjected to persecution at the 
hands of the king’s Deputies and Ministers. The 
injustice of the treatment shared by the Ulster 
colonists with their Scottish kindred across the 
channel was increased by the fact that they had 
favoured the restoration of Charles II. Ireland 
was comparatively quiet when James II suc- 
ceeded to the throne (1685). Once more, with 
the outbreak of civil war in England^ Ireland 
burst into flames. In April, 1689, Londonderry, 


the capital at that time of the Ulster oolony, 
was attacked by the French and Irish armies 
under the personal command of James II. 
After a siege of 105 days the city was relieved 
by some English ships, which broke through the 
lM>oni laid by the army of James across the 
River Foyle and supplied the garrison with food 
and ammunition. James II met with final defeat 
on the banks of the River Bo3me, where, on the 
1st of July, 1690, King William and his Dutch 
and English army, supported by the Ulster 
colonists and a number of French Huguenots, 
gained the victory over the last of the Stewart 
sovereigns. 

The history of all Ireland, including Plantation 
Ulster, presented, from the year 1698 to the year 
1798, a doleful picture of mismanagement and 
incompetence. The Ulster colonists suffered 
continual persecution and injustice as Non- 
conformists, as the Irish also suffered for ad- 
hering to the Catholic Church. The industries of 
both Plantation Ulster and Catholic Ireland were 
destroyed by order of the English Government, 
which detested alike Catholics and Noncon- 
formists. Goaded and infuriated, many of the 
colonists sailed for America, where, on the 
outbreak of the War of Independence, many of 
them joined Washington’s army. Two-thirds of 
the names appended to America’s Declaration 
of Independence are those of Ulster Scots. 

In 1708 a rebellion broke out all over Ireland, 
in which, for the first and only time in history, 
the persecuted Irish Catholics and the Ulster 
Presbyterian eolonists united to seeure the 
religious freedom denied to both sects by the 
British Government. The rebellion proved im- 
successful in the opinion of the Irish Catholics, 
who desired utterly to destroy English rule in 
the whole island. The Ulster colonists, however, 
when they were permitted to worship God after 
their own fashion, once again became the most 
loyal of British subjects. The Act of Union was 
passed in 1801, under the parliamentary leader- 
ship of William Pitt, and largely owing to the 
genius of an Ulster Scot — Lord Castlercagh — ^the 
ancestor of the present Marquess of London- 
derry, and from that date until 1921 Ireland 
ceased to have a I’arliamcnt of its own. The 
unfair land laws which held good in the greater 
part of Ireland did not trouble Plantation Ulster, 
where tenants had always possessed interest in 
their land holdings and could sell or leave at 
will. Consequently Ulster did not experience the 
same dire need for the Land Law Reforms which 
were introduced by Gladstone in 1870 and 1881. 
In 1886 Gladstone brought forward a Home 
Rule Bill for Ireland, which was heavily de- 
feated in the House of Commons (see Home 
Rule). 

Ulster was bitterly opposed to any measure 
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that would give Ireland, ai a whole, aelf-govem- 
ment. This opposition was based on the fhct that 
the Ulster Scots were different by race and re- 
ligion to the Irish, and as the Irish resented being 
ruled by a British Parliament, so they — the 
‘ Planters ’ — objected to be governed by an 
Irish Parliament, the majority in which would 
be, both by blood and religion, as * foreign * to 
them as the English were * foreign * to the Irish. 

Another Home Rule Bill was defeated in the 
House of Lords in 1898. In 1912 Mr. Asquith 
introduced yet another Home Rule Bill, which, 
owing to the operation of the Parliament Act, 
the House of Lords was powerless to stop. Ulster 
reftised to enter an Irish Parliament, and the 
Ulstermen prepared to resist the attempt to force 
them against their wish out of the Imperial 
Parliament. They pointed to the Oath taken 
by James I, whereby their rights and liberties 
as English citizens were to be for ever respected. 
In 1911 Sir Edward Carson — afterwards Lord 
Carson — was unanimously elected leader of 
Ulster, and in Sept., 1912, under his guidance, 
the men and women of Ulster bound themselves 
together under ‘ the Oath of the Covenant * to 
use all means which might be found necessary 
to defeat the conspiracy to set up a Home Rule 
Parliament in Ireland. Within a year the pro- 
vince was in possession of a Volunteer force of 
100,000 men. This force was lacking in arms and 
ammunition when, in March, 1914, Mr. Asquith's 
Government issued an order to some British 
cruisers to proceed to Belfast — ^the modem 
capital of Ulster — and to some troops (infantry, 
cavalry, and horse-artillery) to make certain 
movements in Ulster. The only effect of these 
orders was that certain army oflicers garrisoned 
in Ireland resigned. Thoroughly alarmed, how- 
ever, the Ulstermen realized their need for 
modem weapons; and, in April, 1014, they 
contrived to purchase, bring into harbour, 
unload, and, in a few hours, distribute over the 
six * Plantation * counties, a large number of 
rifles, with ammunition. On the 4th of Aug., 
1914, the European War broke out. In the 
House of Commons, John Redmond, the Irish 
leader, offered the services of his followers to 
the Empire for the ** defence of the shores of 
Ireland**. Sir EUlward Carson, speaking on 
behalf of Ulster, offered the Ulster Volunteers 
for “ Imperial foreign service in the field **, 
only stipulating that they should be recognized 
as ** a separate and distinct division ** and that 
“ no attempt would be made during their ab- 
sence to bring the Home Rule Bill into law**. 
The Government agreed to these simple terms, 
and Sir Edward Carson, in person, M his fol- 
lowers to the recruiting station, where *the 
Covenanters * formed themselves into the historic 
SeUi (Ulster) Division. 


From that time on Ulster steadfastly upheld 
the Empire*8 cause in the war. In the great 
shipyards of Belfast work was carried out, day 
and night, without a strike, for four and a half 
years, and the Ulster linen factories and mills, 
also working day and night and without strikes, 
achieved the gigantic t»isk of supplying the linen 
needed for the Air Forces of the Allied armies of 
Britain, France, Italy, Belgium, Serbia, and 
America. The enemy had seized all the flax- 
growing and flax-spinning districts of the Con- 
tinent. Ulster alone could supply the material, 
the factories, and the trained industry for tlic 
manufacture of ‘ the wings * for the Allied aero- 
planes. Meanwhile Mr. Asquith and his party 
disregarded their promise to Ulster, and no 
sooner had the Ulster * Covenanters * been en- 
rolled in the Imperial army than he and the 
Liberal Government placed the Home Rule Act 
on the Statute Book, excusing this breach of 
faith by the promise that it should not be 
brought into force until a certain period after 
the declaration of peace.^ 

In the General Election of 1918, after the 
cessation of war, practically all Ireland, outside 
the frontiers of the six north-eastern * Plantation * 
counties, returned Sinn Fein, anti-British candi- 
dates, whilst the six Ulster counties voted, 
almost to a man, for the support of the Empire 
and the Coalition Government. The newly 
elected Sinn Fein representatives refliscd to take 
their seats in the Imperial Parliament, and the 
Sinn Fein Volunteer army, assisted by the 
rebellious population of the south, east, and 
west of Ireland, opened a species of guerilla 
warfare against the Crown forces, and against 
Plantation Ulster and all loyal persons of English 
and Irish birth who were resident in the dis- 
affected parts of the island. The reliels were 
careflil never to meet the Imperial forces in fair 
and open fight, but ctontented themselves with 
carrying on the most cruel and cowardly cam- 
paign against unarmed and insufficiently armed 
people, whom they murdered in cold blood, and 
in open daylight, regardless of sex or age. The 
houses, factories, farms, and shops of the loyalists 
dwelling outside the frontier of the Ulster coun- 
ties were burned, robbed, wrecked, and con- 
fiscated. A reign of terror and misery ensued, 
and the King's Writ ceased to operate in all 
parts of Ireland beyond the boundaries of the 
* Plantation *. The Imperial forces, soldiers, and 
police were outnumbered and killed; their hands 
were tied by the weakness of the Government, 
which was averse to the adoption of strong 
measures for the suppression of the rebels. In 
1919 the Sinn Fein leader, Mr. de Valera, pro- 
claimed * an Irish Republic ', independent of 

* For s brief account of the riee of Sinn Fein and of ihc 
1916 rebellion, aee Ireland. 
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Great Britain, and summoned a rebel Parliament 
itn Dublin, called the DaU Eireann, Financed by 
large money loans, and reinforced by men and 
arms from America, the insurgents continued 
their campaign of assassination and destruction. 
Ulster steadfastly supported the Empire, and 
as steadfastly tidhered to the <letermination 
never to accept an Irish l*arliament for the six 
north-eastern * Plantation* counties, where the 
Crown and Empire were obeyed and loved. 
Meanwhile ‘The Ulster Council*, an elected 
political body, which had been formed in 1010-1 
to guard Ulster*s interests, still wielded control 
in the Imperial province. Eventually Mr. 
Lloyd George, the Premier, and the (Coalition 
Government at Westminster were obliged to 
acknowledge that Ulster could not be coerced 
or persuaded into submission to an Irish Parlia- 
ment. The Home Rule Bill was still in 1020 
awaiting the date on which it was to come into 
force, and it was altered in so far that the six 
north-eastern Ulster counties of Plantation 
Ulster were excluded from the Irish State and 
given a separate Parliament — to be known as 
‘ The Parliament of Northern Ireland *. 

Ulster, though strongly averse even to partial 
separation from the Imperial Parliament, ac- 
cepted the Act, which safeguarded and guaran- 
teed the rights of Ulstermen within the Empire, 
gave them representation in the Imperial Parlia- 
ment, and removed, once and for all, the danger 
of domination by an Irish Government. Elec- 
tions were held in the six Ulster counties, and 
Sir James Oaig became the first Ulster Premier, 
with the Hon. Hugh O’Neill as Speaker. On 
the 22nd of June, 1921, King George V made 
his State entry into Belfast and o[>ened the 
first Ulster Parliament in person. Plantation 
Ulster was henceforth responsible for its own 
affairs. 

Sir James Craig and his Government had 
undertaken an almost impossible task. The 
Sinn Fein rebel forces immediately concentrated 
upon the Ulster borders, and imported ‘ gunmen * 
— ^many of these being hired Mexican and 
American adventurers — into Belfast, London- 
derry, and other Ulster towns. These ‘ gunmen * 
shot down peaceful citizens in the trains, trams, 
and streets, in open daylight, in crowded streets, 
in factories, and even in churches. Men, women, 
and children were alike victimized. They also 
set fire to the shops, factories, and shipyards in 
the industrial centres, whilst in the country 
districts organized attacks were made on farms 
and property all over the province: horses and 
cattle were mutilated, crops ruined, and banks 
were robbed, chiefly along the frontiers of the 
six counties. The Ulster Government, not 
having had time to get its police force into order, 
was, for a time, unable to cope with these raids, 


but eventually almost the entire male inhabi- 
tants of Ulster enlisted in a civil police force for 
the defence of their homes, property, and 
province, and in a comparatively short period 
the rebels retired across the Ulster borders. 

Such was the situation in 1923. Ulster, though 
possessed of its own Parliament, clings as closely 
as ever to Great Britain and the Empire, and 
jealously preserves the British rights and liber- 
ties of its people, its territory, and immense 
industries by the strength of its magnificent 
military police force, which stands guard on the 
Ulster boundaries. — Bibuooraphy: Ramsay 
Colles, The Hiatofry of Ulster (4 vols.: Gresham 
Publishing Company); S. J. Brown, A Guide to 
Books on Ireland. 

Northern Ireland, — X self-governing state of 
Northern Ireland came into being in accordance 
with the Government of Ireland Act, 1920. It 
occupies part of the former province of Ulster, 
and is composed as follows: 


Divisions. 

Population. 

Counties: 


Antrim 

Armagh 

Down 

Fermanagh 

Londonderry . . 

Tyrone . . 

193,870 

120.290 

204.300 

61.K40 

99,8.S0 

142.670 

County boroughs: 


Belfast . . 

Londonderry . . 

386,950 

40.780 

Total .. 

1,350,750 


The total area is al)out 8,351,870 acres. Pro- 
testants are in the majority in Northern Ireland, 
there being approximately 430,100 Roman 
Catholics against 708,000 h^piscopalians, Presby- 
terians, and Methodists, and 52,580 others. 
There is a Ministry of Education controlling all 
departments of education, and there is a Uni- 
versity (Queen’s) of Belfast, and about forty 
technical (polytechnic) schools. Police functions 
are exercised by the Royal Ulster Constabulary, 
having an establishment of approximately 8000 
men. A Supreme Court of .Tudicature exists, 
from the ruling of which there is no appeal except 
to the House of Lords. Production , — ^Northern 
Ireland is very highly industrialized, the manu- 
facturing industries, mainly linen and .ship- 
building, being most highly developed in the 
Belfast area. Some 24,000 men are employed 
in the shipbuilding yards of Harland &, Wolff 
alone, and the yards are capable of an output 
of 250,000 tons per annum. The linen industry 
has flourished since the time of James I, and 
now employs upwards of 84,000 persons in the 
manufacturing process, the annual output 
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approximating £11,500,000 in value per annum, oonoentrated on the material; the partiolea 
Other industries include rope- m a king , and the scatter the light and become luminous, and when 
manufa cture of tobacco, alcohol, soap, cement, a powerfal microscope is focused on them, they 
iron rad steel, aerated waters, and biscuits, are seen by means of the diffraction effects which 
The mineral output includes chalk, clay, iron ore, they cause; their outline is not perceptible, 
limestone, rock-salt, sandstone, and some coal Ultramon'tanlam, the views of that party 
and gypsum. Agricultural development is in the Church of Rome which places an absolute 
limited by the nature of the country. Potatoes authority in matters of faith and discipline in 
form the chief crop, turnips, hay, oats, and flax the hands of the Pope, in opposition to the 

views of the party who would place 
the national Churches, such 'as the 
Galilean, in partial independence of 
the Roman curia, and make the Pope 
subordinate to the statutes of an 
Gccumenical council. The Vatican 
Council of 1870 virtually established 
the views of ultramontanism as dogmas 
of the Church. 

Ultra-violet Rays, ra 3 r 8 of the 
nature of light which are invisible to 
the eye; in a spectrum, they are situ- 
ated beyond the violet, and have 
shorter wave-length than the visible 
rays. At the extreme violet end of 
the visible spectrum, the rays have 
a wave-length of about 4000 Angstrdm 
units; the ultra-violet spectrum has 
been traced to beyond 1000 Angstrdm 
units. The ra}^ are contained in 
sunlight, but the shorter waves are 
absorbed by the atmosphere. The 
electric spark or arc is very rich in 
ultra-violet, especially when passed 
between electrodes of zinc or alu- 
minium. When these rays fall on a 
mixture of hydrogen and chlorine 
gases, they cause the mixture to com- 
bine with explosive rapidity; when 
received on a photographic plate, 
they affect the plate in the same way 
as light but in a greater degree; hence 
the rays are sometimes called chemical 
or actinic rays. The rays undergo 
reflection, refraction, interference, ab- 
being next in output-tonnage. There is a growing sorption, and polarization, and are subject to 
live-stock industry and some dairying. the ordinary laws of light. When the ultra- 

Oovemmmt * — ^There is a Governor appointed violet spectrum of a given source is to be ex- 
by the king, the Duke of Abercom being the amined, it is necessary to use a prism and lenses 
first to take up the appointment. The Parlia- of quartz or fluorite, since glasB (with the ex- 
ment is bicameral, consisting of a Senate (24 ception of * uviol * glass) is highly absorbent to 
elected and 2 official members) and a House of the ultra-violet. Schumann (1841-1918) studied 
Commons (52 elected meml^rs). Thirteen these rays by means of a vacuum spectroscope 
members are sent to the Imperial Parliament, with fluorite prism and lenses; he also perfect^ 
The Cabinet comprises a Prime Minister and a photographic plate which was much more 
other ministers holding portfolios of Finance, sensitive to ultra-violet than the ordinary plate 
Home Affairs, Labour, Education, and Commerce in which the gelatine acts as a strong absorber, 
rad Agriculture. Ultra-violet radiation excites fluorescence in 

Ultramlcroacope, an apparatus for causing bodies which possess this property. Stokes 
extremely minute particles of matter to become employed a fluorescent screen to explore the 
visible. From one side a very bright light is ultra-violet spectrum. Rays of ultra-violet when 
VoL. XL 297 
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incident on a metal plate charged with negative 
electricity cause the plate to lose its charge. The 
effect is one of ionization; the vibrations liberate 
electrons from the surface of the metal, and 
these pass into the surrounding space with their 
negative charges. If the rays fall on an insulated 
uncharged metal plate, the latter acquires a 
positive charge. This electrical action has been 
employed in the ‘ photo-electric cell * for the 
purpose of measuring the intensity of the 
radiation at different parts of the ultra-violet 
spectrum; the intensity can also be measured by 
absorbing the radiation and measuring its heating 
effect by means of a bolometer or thermopile. — 
Bibuooraphy: J. A. Crowther, ions, Electrons, 
and Ionizing Radiations', H. S. Allen, Photo- 
electricity, T. Lyman, Spectroscopy of the Extreme 
Ultra-violet, 

Ultra Vires (Lat., beyond powers). When 
a corporate body does an act outwith the scope 
of the powers contained in its charter or neces- 
sarily incidental thereto, such an act is said to 
be vUra vires and is void. If, for example, 
a company incorporated under the Companies 
Acts has power by its Memorandum of Associa- 
tion to run only electric tramways, and its 
directors commence also to run motor-omnibuses, 
such a proceeding is uUra vires the company 
and invalid. Directors who do an act which 
is uUra vires may render themselves personally 
liable. 

UlVerston, an urban district, seaport, and 
town of England, in Lancashire, about miles 
from Moi^cambe Bay, to which there is a canal. 
It manufactures iron, steel, chemicals, hard- 
ware, boots and shoes, &c., and there is a small 
shipping trade. Pop, 10,120. 

Ulysses (ff-lis'sez; in Gr. Odysseus), king of 
the Island of Ithaca, was one of the Greek heroes 
who engaged in the war against Troy. In re- 
turning to his own country after the siege he 
visited the country of the Lotophagi in North 
Africa, the Cyclopes in Sicily (see Polyphemus), 
the island of .^lus king of the winds; reached 
the island ^aea, where Circe changed (temporarily) 
his companions into swine; visited the infernal 
regions, where he consulted the soothsayer 
Tiresias how to return to his country; passed 
in safety the ooast of the Sirens, and the dangers 
of Scylla and Charybdis; remained for seven 
years with the nymph Calypso after losing all his 
men; and at last, after an absence of twenty 
years, returned to Ithaca. Here he found his 
palace occupied and his substance wasted by 
suitors for the hand of his wife Penelope, but with 
the aid of his son Telemachus he put them to 
death. He lived about sixteen years after his 
return. These adventures of Ulysses are the 
subject of Homer*s Odyssey, 

Uman, a town of Ukraine, in the province of 


Kiev; the terminus of a branch railway. It is 
a oom-exporting centre. Pop. 80,000. 

UmbelUPersB, an extensive and important 
natural order of plants, the flowers of wUch are 
almost always in regular compound umbels 
(see Inflorescence), The plants of this order are 
natives chiefly of the northern parts of the 
northern hemisphere, and nearly all herbs with 
fistular flirrowed stems and divided leaves; the 
fruit consists of two indehiscent ridged carpels 
united by a commissure. Some are very poisonous, 
as hemlock and certain others; others are escu- 
lents, as celery, carrots, and parsnips; many 
yield aromatics, as caraway, coriander, dill, 
anise; a few secrete a feetid gum-resin, much 
used in medicine, as asafetida, galbanum, 
opopanax, and sagapenum. 

Umber, a well-known mineral pigment, of an 
olive-brown colour in its raw state, but much 
redder when burnt. It occurs naturally in veins 
and beds, or is prepared artiflcially. 

Umbrellas (from Lat. umbra, riiade) were 
in use among the ancient Eg 3 q)tians, in the Far 
East (chiefly by royalty), and to some extent in 
Greece and Rome. By the reign of Queen Anne 
they had reached England in a heavy and cum- 
brous form, the fabric of the covering being 
frequently of leather. A specimen was often 
kept in coffee-houses for the use of guests. 
Umbrellas, originally imported from abroad, 
are now an important item of home manu- 
facture. 

Umbrella-bird, a South American perching 
bird {CephalopUrus omdtus), family Cotingidse, 
remarkable for the crest of blue-black feathers 
rising from the head and curving towards the 
end of the beak. 

Umbria, a province of Italy, deriving its 
name from the Umbri, by whom it was inhabited 
in ancient times. It now forms the department 
of Perugia. The Umbri were an important 
Aryan people akin to the Oscans and the Latins. 

Umlaut (Ger., sound-change, from ttm and 
lout), a term applied in comparative philology to 
the change of a vowel through the influence of 
a following vowel (a, i, or u). This sound-change 
occurs in the Indo-Germanic languages, but is 
characteristic especially of the Teutonic family. 
In German a, 0 , and u are changed into d, 6, and 
d, as in hand, hdnde; sohn, s6hne; bruder, 
brUder. Traces of umlaut in English are found 
in men and mice, 

Umta'li, a town of Southern Rhodesia, the 
head-quarters of the Beira-Mashonaland Railway, 
which has repair-shops there. Lead, silver, 
copper, and iron are worked near the town, 
which is the centre of Umtali district and the 
British Manicaland gold-flelds. The climate 
tends towards malaria, and the mean annual 
rainfall is about 80*0 hu^es (wet season, Novem- 
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ber to March); altitude, 8571 feet. Pop. (white), 
1500. 

Undnula, a genus of asoomycetous Fungi, 
family Erysiphales. C7. spiralis is the true or 
powdery vine mildew, formerly known as Oidium 
Tuckeri. This pest readily succumbs to spraying 
with flowers of sulphur or a solution of potassium 
sulphide oz. to the gallon). Another species, 
17. Aceris, is not uncommon on leaves of syca- 
more. 

Unconformable. See diagram and definition 
under Geology (section StraHgraphical Geology), 

Unconscious, The, a psychological term used 
in several ways. It denotes a bodily state during 
which consciousness disappears. It is also applied 
to the philosophy of Hartmann, who calM the 
al>8olute principle the unconscious. In the 
Freudian doctrine of psycho-analysis the term 
unconscious is applied to the factor of experience 
which is not discoverable as a state of conscious- 
ness. Freud, who asserts the continuity of all 
mental life, maintains that the unconscious is 
made up of primitive inherited impulses and 
desires; and that the unconscious mind consists 
of all that domain of the ego which is unknown, 
and is made manifest in dreams, trances, Ac. It 
is a store-house wherein is preserved all that has 
entered the mind through sensation, and which, 
though forgotten, is still operating in our minds 
and is striving to return to consciousness. See 
Psychotherapy and Psycho-analysis, 

Underground Railways and Subways. The 
system of traction on these is commonly electrical, 
because of its great cleanliness and its freedom 
from smoke. In Glasgow a continuously moving 
steel rope running on guide pulleys is used for 
propulsion. An effective grip on the rope is pro- 
vided by a screw-controlled clamp worked from 
the driver's car. The transmission losses in such 
a system must be very great compared with those 
of an electrical scheme. The electrical system 
has also the advantage of giving a very rapid 
acceleration. The control of the electricity is 
similar to that commonly used in electric tram- 
ways, but both conductor and return take the 
form of a rail track. In London the systems have 
been linked up, so that travel is possible from 
one end of the city to the other, and the Journey 
may be broken at many junctions to admit of 
travel on the other lines. It is thus unnecessary 
to come back to the surface until the end of the 
journey. 

Undershot Wheel, a form of water-wheel with 
float-boards or vanes fixed to its circumference, 
and rotated by a stream of running water acting 
upon it at its lowest point. By the improvements 
effected by Poncelet in the form of vanes, the 
efficiency was more than doubled. The water 
never fills the space between the vanes, and the 
action is a pure impulse. 


Un'dlne, a water-spirit of the female sex, 
resembling in character the sylphs or spirits of 
the air, and corresponding somewhat to the 
naiads of classical mythology. According to 
Paracelsus, who describes the undines in his 
Treatise on Elemental Spirits, when an undine 
married a mortal and bore a child she received 
a soul. One of these spirits is the heroine of a 
celebrated romance by De la Motte Fouqu6 
{Undine, published in 1811). 

Undue Influence, English legal term. If 
between two persons there is a confidential 
relationship such as to give the one a |K)sition 
of influence over the other, the law will not allow 
the former to retain any gift or legacy frt)m the 
latter unless he can show that at the time it 
was made the donor had proper independent 
advice and was “ a free agent, capable of exer- 
cising an independent will ", or unless the gift 
or legacy can fairly and reasonably be accounted 
for on the ground of friendship, relationship, 
charity, or other ordinary motives ”. Certain 
relationships, e.g. those of solicitor and client, 
guardian and ward, doctor and patient, priest 
and penitent, Ac., raise a presumption of in- 
fluence, and in any such case the burden of 
proving the validity of the gift or bequest is on 
the recipient, in whom the influence was vested. 

The term ‘ undue influence * is also applied 
to any compulsion used towards electors to 
force them to vote or to abstain from voting 
for any particular candidate. Under the Corrupt 
Practices Act severe penalties are enacted, while 
if a candidate guilty of such practices is elected, 
he loses his seat and is debarred for ever from 
representing that constituency. 

Unemployment. The British National In- 
surance Act defines a man as unemployed when 
he cannot obtain work (1) otherwise than in a 
situation vacant on account of a stoppage of 
work due to an industrial dispute; (2) in the 
district where he was last employed, otherwise 
than on conditions less favourable than he 
habitually obtained in his usual employment; 
or (8) in any other district, otherwise than on 
conditions less favourable than those generally 
obtained in such district. It will be observed 
that since the Act applies only to trade 
unionists, this definition is only applicable to 
the unemployed among that section of the 
community. General unemployment is broadly 
attributable to cyclical fluctuations in trade. 
The causes of these fluctuations are obscure, 
and they are the subject of controversy among 
economic, but their existence is indisputable. 
Trade has hitherto been subject to periodic 
booms, followed by slumps. At the top of the 
boom, there is practically no unemployment; 
at the bottom of the slump, it is severe. Apart 
altogether firom this general unemployment 
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arising from cyclical fluctuations in trade, un- 
employment arises in particular trades from 
a variety of causes. (1 ) In seasonal industries 
affected by weather and fashions, such as 
the building, furriers’, and confecdiionery trades. 
(2) In industries which depend largely upon 
casual and unskilled labour, such as work in the 
docks, constructional work, and certain branches 
of the iron and steel industries. Employment 
under these circumstances attracts a number 
of casual labourers often greatly in excess of its 
requirements, except in times of unusual pres- 
sure. (8) In trades and industries which are in 
process of modiilcation by the development of 
new inventions, when hand labour is replaced 
by machinery. The classic example of unem- 
ployment caused in this way is that of the 
displacement of the hand-loom weavers by the 
power-loom. In the long run, of course, an 
increase in the efficiency of industry, whether it 
is due to the introduction of machinery or to 
any other cause, tends to benefit the whole com- 
munity, including the working classes; but very 
great temporary distress may be occasioned 
thereby. (4) Finally, unemployment is occa- 
sioned by maladjustments in industry, as, for 
instance, when the shipbuilding trade gets ahead, 
in the production of ships, of the demand for 
ocean carriage. It is thus quite possible to have 
serious unemployment in one industry while the 
general condition of trade is flourishing. 

Apart from sporadic provision of relief work, 
no serious attempt was made to deal with un- 
employment in this country until the passing 
of the Labour Exchanges Act, 1909, and the 
National Insurance Act, 1911. The former set 
up employment exchanges, of which there were 
425 by Feb., 1918, for the registration of those 
seeking employment, and of existing vacancies. 
The second part of the latter Bill mode provision 
for the compulsory insurance against unemploy- 
ment of 2,250,000 work-people on a contributory 
basis. This was extended by the Insurance Act 
of 1920 to practically the whole field of employ- 
ment covered by the trade unions. 

Ungava, a northern district of the province 
of Quebec, Canada, to which it was annexed in 
1912 contemporaneously with the extension of 
Manitoba northwards to the 00th parallel of 
latitude, and of Ontario to the chores of Hudson 
Bay. It is bounded in the south by East Main 
River, Fox Lake, Ashwanipi Lake, and Hamilton 
River; on the east by Labrador (a Newfoundland 
possession); west by Hudson Bay; and north 
by Hudson Strait and Ungava Bay (with 
Akpatok Island). The total area prior to annexa- 
tion was about 854,960 sq. miles. 

Ungulata, the ungulate or hoofed order of 
mammals. It is subdivided into the following 
ten sub-orders, of which those marked * are only 


represented by extinct types. (1) *Condylarthra. 
Small American and European forms from the 
Eocene. Mostly plantigrade, with five digits to 
each extremity. The best-known tyjie is the 
swamp-dwelling Phenacodus, possibly ancestral 
to horses, &c. (2) *Amblypoda. Large semi- 

plantigrade Eocene forms, originating in tlie 
New World and afterwards spreading into 
Europe. The feet and toes were short and 
stumpy. Dinoccras was a huge form possessing 
three pairs of horns. (8) '^Ancylopoda. Large 
Miocene and Pliocene types widely distributed 
through Europe, Asia, and North America. The 
toes were sharply pointed, and five were present 
on each foot. Chalicothcrium, Macrotherium. (4) 
*Typotheria. Rather small forms with complete 
clavicles, from the Tertiary of South America. 
Typotherium. (5) ♦Toxodontia. Large three- 
toed forms from the South American Miocene 
and Pleistocene. Toxodon, Nesodon. (6) Pro- 
boscidea. Elephants, including many extinct 
types, some of which form an evolutionary series. 
(7) Hyracoidea. The coneys of Africti, Arabia, 
and Palestine. Hyrax. (8) Perissodactyla. 
Third digit well-developed, and an odd number 
of toes on hind foot. Tapir, rhinoceros, horse. 
(9) *Litoptcma. Forms somewhat resembling 
perissodactylcs, from Middle Tertiary and Pleis- 
tocene of South America. Digits one to five 
(generally three), of which the third is dominant. 
Proterotherium, Macrauchenia. (10) Artiodac- 
tyla. Even-toed forms, with dominant third and 
fourth digits, (a) Non-Ruminantia. Hippopo- 
tamus and swine, (b) Ruminantia. Chevro- 
tains; camel and llama; deer; giraffe and okapi; 
antelopes, oxen, sheep, and goats. 

Uniats, a term applied to the Eastern Chris- 
tians who ha\’e been united to Rome, but have 
been allowed to retain their local ecclesiastical 
customs, liturgies, and manner of worship. Since 
1204 the Popes have frequently made efforts to 
extend their sway over the Greek Churches and 
to unite them to the Church of Rome, and in 
1696, at the Synod of Brest, the Roman dele- 
gates were successful in persuading the Ruthenian 
clergy to accept the union. The clergy of the 
Uniat Churches are allowed to marry, and they 
use leavened bread in the Eucharist. The Uniat 
Churches are divided into: (1) Armenian, (2) 
Coptic, (8) Ethiopian, (4) Greek (Gneco-Rou- 
manian, Graeco-Ruthenian, and Grsco-Bulgarian), 
and (5) Syrian (Maronites, Chaldscans, and Mala- 
bar-Christians). The largest of these Churches 
is the Jluthenian, numbering about 4,000,000 
adherents. There are Uniat patriarchates at 
Jerusalem, Antioch, and Cilicia. 

Unicorn, a fabulous animal represented as 
with one horn growing from its forehead. Such 
an animal is frequently mentioned by Greek and 
Roman writers, who generally describe it as a 
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native of India, of the size and form of a horse, 
the body being white, and a straight horn growing 
from its forehead, llie reem of the Hebrews, of 
which tmicom is a mistranslation (Deut, xxxiii, 
17, and elsewhere), was probably a urns. It 
was a two-homed animal. The unicorn is one 
of the supporters of the royal arms of Great 
Britain, in that posture termed salient. It was 
taken from the arms of Scotland, which had two 
unicorns as supporters. 

Union, or Tokelau Group, a British group 
of coral atolls in the Pacific Ocean, forming part 
of the Gilbert and Ellice Islands Colony (formed 
between Nov., 1916, and Feb., 1916). The chief 
islets of the group are Oatafu (Duke of York), 
Fakaofo (Bowditch), Nuku Nono (Duke of 
Clarence), and Swain Island, a detached atoll 
lying farther south. The people (about 1000) 
are of Polynesian extraction, and their language 
is closely related to that of tlie Ellice Islands. 
Copra is exported. Area, 7 sq. miles. 

Union, La, a town of Murcia, Spain; served 
by the Cartagena-Los Blancos Railway. It is 
the metropolis of an iron and manganese ore- 
mining region, where argentiferous lead is also 
worked. Pop. 81,000. 

Union, La, a department of Salvador, Cen- 
tral America, producing gold and silver. The 
capital. La Union (San Carlos de la Union), is 
an important seaport on the Bay of La Union, 
an arm of the Gulf of Fonseca, and lies at the 
base of Conchagua volcano (6000 feet). It has 
an active trade, and is served by rail to San 
Miguel (40 miles). Pop. 15,000. 

The San Miguel line ia a part of the east-to-west 
nilway system that forms the backbone of Salvadorian com- 
munications, and is continued to Coujutepeque, via San 
Vicente. From Sonsonate (q.v.), Sanu Ana and San Salvador 
City are served. La Ceiba is reached via Ateos, and Santa 
Tern and La Libertad via Nueva San Salvador. 

Union Fabrics are textile fabrics made of a 
mixture of different materials, as cotton and 
wool, cotton and silk, and similar mixtures. A 
union fabric usually has the warp yams made 
from one kind of hbre, and the weft yams from 
another. 

Unit. See Weights and Measures, 

Unitarianism. As descriptive of a particular 
fonn of religion, the word * Unitarian ’ was, so 
&r as is known, used for the first time in a decree 
of the Transylvanian Diet, at Lecsfalva, 25th 
Oct., 1600, and was ratified by the Transylvanian 
Unitarians, as the official designation of their 
Church, at the Complanatio Deesiana in 1688. 
Seventy years earlier, in 1568, Francis David 
had pleaded the cause of religious liberty at the 
Diet of Torda; he it was who became the first 
bishop of what was to be known as the Unitarian 
Church of Transylvania and, after 1848, as the 
Hungarian Unitarian Church. 

It was in 1565 that the Polish Anti-Trinitarians 


became known as the Minor Church, of which 
tlie synods, fr*om 1601, met annually in the town 
of Cracow, where Faustus Socinus had come to 
reside in 1579. He became the virtual leader 
of the Polish Anti-Trinitarian community, and 
from him derives the epithet ‘ Soeinian *, which 
for two centuries and a half was used as a term 
of opprobrium by those who aimed at vilifying 
unitarianism; it has also been used by historians 
as sufficiently indicating the beliefs of English 
Unitarians, in spite of the fact that, for the most 
part, English Unitarian thought, whatever 
stimulus it may have received in its earlier stages 
frx>m the widespread influence of the Soeinian 
writings, has never more than very partially 
identified itself with the doctrines of Soctinus. 
In the year 1660 the Churches of the Polish 
Brethren (as the Anti-Trinitarians came to be 
called) were proscribed; always they had been 
the butt of Jesuit intrigue, and when John Casi- 
mir, who had been a cardinal, bi'eame King of 
Poland the extermination of the Minor Church 
was a foregone conclusion. 

In England, in the year 1640, a canon of the 
Convocation of Canterbury provided for the 
excommunication of printers, importers, and 
readers of Soeinian books, and in 1648 an ordi- 
nance of the Long Parliament made the denial of 
the Trinity a capital crime. But for the inter- 
vention of Cromwell the extreme penalty would 
have been paid by Paul Best (1590-1657), a 
direct convert to the anti-trinitarianism of 
Eastern Europe, and .Tohn Biddle (1616-62), who 
was a Unitarian before he knew the Soeinian 
writings, many of which he afterwards translated 
into English. 

A Brief History of the Unitarians, called also 
Socinians api>eared in 1687. Although pub- 
lished anonymously, it is known to have been 
written by Stephen Nye (1648-1719), a Hert- 
fordshire vicar. At this time the Anti-Trinitarian 
controversy was being carried on within the 
Established Church. Thomas Firmin (1682-97), 
an intelligent philanthropist and one who main- 
tained his communion with the Church, was 
largely responsible for the cost of issuing the 
three volumes of Unitarian tracts which came 
out between 1691 and 1697. Three more volumes 
were issued after his death. The Toleration Act 
of 1689 had excluded from toleration anyone 
who preached or wrote against the Trinity, 
whilst a Parliamentary Act of 1698, happily 
never enforced, made the denial of the Trini- 
tarian doctrine a penal offence. The death of 
Firmin in 1697 stayed the promoting of his plan 
for the creating of * Unitarian congregations * as 
fraternities within the Established Church. 

Three-quarters of a century was yet to elapse 
before there appeared a distinctively Unitarian 
worship destin^ to establish itself as a definite 
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part of the religious life of this country. There 
intervened what has come to be described as 
the Arian movement, of which, during the eigh- 
teenth century, the literary output was consider- 
able. Of all the books and tracts issued the most 
memorable was darkens The Scripture Doctrine 
of the Trinity. Samuel Clarke was a clergyman 
of the Established Church, but his writings had 
a widespread influence among dissenting minis- 
ters, who now became the most conspicuous 
exponents of an anti-trinitarianism which, whilst 
denying the deity of Christ, yet gave to Him an 
indeflnitely more exalted station than had been 
conceded in the scheme of Socinus. A very 
numerous portion of the congregations of the 
old dissent went through a period of hetero- 
doxy, and in some of these the lapse flrom ortho- 
doxy became permanent, and by the end of the 
eighteenth century or the first decade of the 
nineteenth they had become Unitarian, accept- 
ing, under the influence of the writings of 
Nathaniel Lardncr (1084-1708), Paul Cardale 
(1705-75), Joseph Mestley (1788-1804), and 
others, the humanitarian view of the person of 
Jesus. Characteristic of the Arians and their 
Unitarian successors was their advocacy of the 
principle of intellectual freedom, their denial 
that solvation depends on doctrinal agreement, 
tlicir emphasis on the practical aspects of Chris- 
tianity, and their pioneer work in critical methods 
of studying the Bible. 

Towards tlie end of 1778 Thcophilus Lindsey 
attempted to ** gather a Church of Unitarian 
Christians out of the Established Church**. 
Priestley, one of the most eminent of the scien- 
tists of the eighteenth century, was well to the 
front among the dissenters; Lindsey, however, 
conceived his mission to be to members of the 
Church of England, and hoped for a considerable 
Unitarian secession. In April of 1774 he opened 
his Unitarian chapel in Essex Street, but for the 
most part it was dissenters who supported this 
new move; there was, however, a considerable 
secession of Cambridge divines. 

During the half-century leading up to the year 
1825, when the British and Foreign Unitarian 
Association was formed by the bringing together 
of the then existing Unitarian agencies for pro- 
paganda and missionary work, there went on, 
slowly but surely, the growth and consolidation 
of the Unitarian movement in Great Britain, 
although it was not until July, 1818, that the 
Trinity Act repealed the exclusion ftom tolera- 
tion of those who preached or wrote against the 
doctrine of the Trinity, and Anally removed even 
the possibility of anyone being penalized for 
disseminating Unitarian views. 

In 1825 the American Unitarian Association 
came into being in Boston, Mass.; American 
unitarianism grew out of a fevolt against the 


extreme tenets of Calvinism, and was no less con- 
cerned to deny the doctrines of human depravity 
and predestination than to reject the doctrine of 
the deity of Christ. The name of Channing is asso- 
ciated urith this earlyphase of the movement, which 
was largely oonflned to the New England States. 

For Lindsey the essential doctrine of uni- 
tarianism was that religious worship is to be 
addressed only to the One True God, the Father; 
he utterly condemned the worship of Christ. The 
Arian dissenters, whilst emphasizing the suprem- 
acy of the Father, varied in their estimate of the 
person of Christ, believed in His pre-existence, and 
regarded Him as an exalted Being essentially dif- 
ferent from other men; this school of doctrine had 
by 1825 given way almost entirely to the humani- 
tarian view, which recognized no essential differ- 
ence between Jesus and the rest of humanity. 

During the course of the nineteenth century 
Unitarian thought received signifleant modifl- 
cations; the old supernaturalism and dependence 
on an external revelation, shown in an intense 
Biblicism, was gradually given up, and the seat 
of authority in religion was found to be in the 
spirit of every earnest inquirer and nowhere else. 
The flrst steps along the newer way were made 
clear by such leaders as John James Tayler 
(1797-1869), John Hamilton Thom (1808-94), 
and James Martincau (1805-1900), in England, 
whilst similar service was done in the United 
States by those, more particularly, who were 
associated with the so-called Transcendentalist 
movement— Emerson, Parker, Hedge, and others. 

There are, in Great Britain, some 850 con- 
gregations commonly regarded as Unitarian. 
These churches are for the most part managed 
congrcgationally. In Northern Ireland there are 
some 85 Unitarian congregations and a few 
mission stations governed by the General Synod 
of the Non-Subscribing Presbyterian Church of 
Ireland. These congregations seceded from the 
orthodox Presbyterian Church in 1830. Most 
of the members individually profess and call 
themselves Unitarians, but the Church is known 
as the Non-Subscribing Ifresbyterian Church. 
Its members are slightly more conservative than 
the Unitarians in Great Britain. There are nearly 
500 Unitarian congregations in the United States; 
there are also a few in Canada. — Bibliography: 
G. Bonet-Maury, Early Sources of English Uni- 
tarian Christianity; Alexander Gordon, Heads of 
English Unitarian History; Addresses: Bio- 
graphiced and Historical; W. G. Tarrant, The 
Unitarian Movement; J. E. Carpenter, James 
Martineau; G. Willis Cooke, Unitarianism in 
America. 

United Free Church of Scotland, The, is 
the product of the frision of various organizations 
the members of which had from time to time 
broken away from the Church of Scotland. 
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Established by Act of Parliament, this latter 
Church always contained two opposing parties: 
one which favoured the controlling policy of the 
State, and an evangelical element which con- 
tended for liberty of jurisdiction within its own 
spiritual sphere. The former acquiesced in the 
encroachments made upon their freedom of 
worship and government; the latter resented and 
resisted the innovations, and rather than submit 
they seceded and founded independent denomina- 
tions. So steady was the movement in this 
direction that by 1765 over 10,000 persons had 
left the Church of Scotland. The agitation for a 
polity untrammelled by State interference con- 
tinue within the Church, and culminated in the 
disruption of 1843, when several hundred minis- 
ters relinquished their livings and formed them- 
selves into the Church of Scotland Free. These 
claimed to carry on the true historic Presbyterian 
Church, purged of its evils, for the legitimacy 
of association with the State was not then ques- 
tioned. The tendency of the smaller outside 
bodies, however, was towards voluntaryism, 
and by 1847 most of them had coalesced into 
the United Presbyterian Church. Two main 
streams of religious thought and activity thus 
ran parallel with the Church of Scotland: the 
Unit^ Presbyterian Church, which became noted 
for its missionary zeal, and the Free Church, 
which, well organized and liberally supported, 
developed into a powerful force throughout the 
country. The very success of the Free Church 
tended to weaken the old conception of the value 
of a State connection, and it was only a question 
of time before these two Churches approximated 
sufficiently to make organic union practicable. 
This occurred in 1900, the name assumed being 
the United Free Church of Scotland. It was a 
notable event in the religious history of Scotland, 
for, apart from the fact that it signalized the 
closing up of ancient divisions, it was marked 
by the dramatic and, for a time, successful 
claim of a small minority in the Free Church to 
the entire funds and property of that Church, a 
matter that had ultimately to be adjusted by 
Act of Parliament. The process of evolution 
towards a national, but not privileged. State 
Church was not extousted, both the Church of 
Scotland and the United Free Church next ex- 
ploring the possibilities of reunion. Subject 
to its fundamental principles being safeguarded, 
the latter expressed its willingness to rejoin the 
old reformed Kirk, and so to realize that dream 
of a great free Presbyterian Church which has 
been cherished for many generations. Legisla- 
tion in that direction followed. 

For a religious body depending for its strength 
and support on the lo3ralty and goodwill of its 
members the record of the United Free Church 
is very high. Largely by means of its Central 


Fund, it covers the whole of the mainland and 
islands of Scotland with a network of agencies 
ministering to the moral and spiritual needs of 
the people. It has over 1500 congregations, 
stations, and missions, with a membership of 
528,000, and a total income of £1,500,000. Its 
three colleges have a world-wide reputation for 
theological culture. During the European War 
198 ministers acted as chaplains, and the Church's 
tents and huts rendered good service in the 
fighting areas. In the foreign field it has the care 
of 85,000,000 non-Christian people in Arabia, 
Africa, India, China, and the West Indies; its 
Livingstonia mission was the pioneer enterprise 
on Lake Nyasa, and opened up Central Africa 
to trade and commerce. Two large additional 
spheres, on the Gold Coast and in Tanganyika 
Territory, were undertaken at the request of 
the British Government. Its overseas European 
staff, including those engaged in Jewish and 
Continental work, numbers 480, and the native 
agents 5000. Of lute years the Church has 
shown increasing vigour in dealing with social 
and other questions affecting the material welfare 
of the community. 

United Pre8b3rterlan Church, the name 
adopted by that Scottish Church which was 
formed by the union of the Secession Church and 
the Relief Church in May, 1847. The system of 
Church government differed from that of the 
Established and Free Churches only in having no 
intermediate court between the presbyteries and 
the supreme court, the latter of which was called 
a General Synod, and sat once a year. The dis- 
tinguishing feature of the United Presbyterian 
Church was that it was a voluntary Church, 
setting itself against all establishment or endow- 
ment of religion by the State. In 1900 it joined 
the Free Church to form the United Free Church 
of Scotland. 

The Secession Church was founded by Ebe- 
nezer Erskine (q.v.). It soon broke up into two 
sections. Burghers and Anti-burghers. In 1790 
each of these bodies divided into two, known as 
the Auld Lichts and the New Lichts. The Auld 
Lichts are still represented by the Synod of United 
Original Seceders. The Relief Church originated 
in 1701, the most noted among its founders being 
Thomas Gillespie, who had been deposed from the 
ministry of the Church of Scotland on account 
of his attitude on the question of patronage. 

United Provinces (of Agra and Ottdh), a 
province of British India, comprising the two 
divisions of Agra (area, 88,198 sq. miles; pop. 
88,209,200) and Oudh (area, 28,906 sq. miles; 
pop. 12,107,000), with a total area of 107,164 
sq. miles; pop. 45,876,200.' Physically, about 

*The native atates of Rampur and Garhwal (Tehri) are 
auhiect to the United Provinoee, but are not included in the 
area, &c., given here. For particulara, see these articlee. 
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54,000 sq. tnileg, or more than half of the pro- 
vince, is part of the Gangetic Plain. In the 
southern districts the plain merges in rugged 
spurs of the Vindhya Mountains, and bounding 
it on the north is a submontane region lying 
between the Ganges and the Sarda. North of the 
Sarda lies the Central Him&laya, a region of 
waste and desolation rather than of beauty and 
grandeur. The whole of the province drains to 
the Ganges, which traverses it and divides it in 
two. Among other streams the Junma and 
Gogra are important. Hindus fonn about 80 
per cent of the population, and Muslims about 
14 per cent. Among the former the chief castes 
are Ch&mar, Brahman, Ahir, and llajput. The 
chief language is UrdQ (Hindustani), which is 
also the official tongue, but over a million i)eople 
living in the hills speak the Central Pahari dialect. 
Production is largely agricultural, and is de- 
pendent upon the soil and rainfall. In the 
Himalaya the valley alluvium is cultivated in 
suitable places, and the other two soils, namely, 
the Central Indian alluvium (derived from the 
denudation of the Central Indian Plateau) and 
the main alluvimn of the plain, produce good 
crops. Staple food-grains, such os rice, wheat, 
gram, barley, aorghum, and maize, are largely 
raised. Among oil-seeds the chief is til (sesame), 
but the linseed and castor (grown chiefly as a 
border to sugar-cane) are also widely cultivated. 
Cotton is the chief fibre; the opium poppy is 
produced as a winter crop, and sugar-cane is of 
great importance. Fruits include the mango, 
guava, plantain, fig, melon, orange, lime, citron, 
and custard-apple. Oil -seeds are exported to 
Calcutta, &c., raw cotton to Bombay, &c., for ship- 
ment abroad: grain and pulse, opium, sugar (to 
Rajputana, Central India, Bengal, &c.), and ghee 
(to Calcutta, Rajputana, &c.) are also exported. 
See Rohilkhand (also known as Bareilly Division). 
Two great trunk lines of the Oudh & Rohilkhand 
and the East Indian Railways serve the province, 
which is covered by a network of branch and other 
lines. Towns include Agra, Allahabad, Bareilly, 
Benares, Cawnpore, Lu(;know, and Meerut. 

United States of America, a Federal Re- 
public, occupying the whole of the central portion 
of North America. Area and Popvdation , — The 
Republic is composed of 48 states, and one dis- 
trict (Columbia), besides Alaska and various 
dependencies. The first census was taken of tlie 
thirteen original states in 1790, when the popu- 
lation numbered 8,029,214; the total population 
in 1920 was 105,710,620,^ exclusive of the non- 
contiguous territory as follows: 

* Divided into religiona, there ere roughly 75,000,000 Pro- 
testants, 1 8,000,000 Roman Catholics, 1 ,^,000 Jews, 600,000 
Mormons, and 400,000 Eastern Orthodox. Tlie foreign-bom 
population amounted in 1930 to 13,900,000 (approximately), 
of whom neariy 11,900,000 were Europeans, 1,737,000 
Americans, and 340,000 Asiatics. 


Division.* 

Gross Area, 
eq. Miles. 

Population 

(approx.). 

Alaska (1867) 

Guam (181m) 

Hawaii (18^) 

Panami Zone (1904) 
Philippines (1899) . . 
Porto Rico ( 1 8(^) .. 

Samoa (1900) 

Virgin Islands (19x7) 

590,884 

310 

6,449 

5*7 

115,036 

3,435 

77 

13a 

55,000 

13,300 

356,000 

33,900 

10,350,000 

1,300,000 

8,000 

36,000 

Total . . 

716,740 

12,031,100 


* The figures in brackets are the dates of acquisition. 


In 1860 there were 4,520,784 Negroes, of whom 
8,958,760 were slaves. In 1020 there were 
10,889,705 coloured people, all, of course, free. 
Nationalities include: 


Europe: 


Ireland 

.. 1,040,000 

England 

813,000 

Scotland . . 

354,500 

Wales 

. . 67,000 

Germany 

.. 1,686,100 
.. 1,610,100 

Italy 

Polwd 

.. 1,140,000 

Russia 

.. 1,400,000 

Atia: 

Syria 

51,000 

Armenia 

36,500 

Turkey 

9,000 

America: 

Canada 

.. 1,1x8,000 
. . 478,000 

Mexico 

Newfoundland 

13,300 

Australia 

10,800 

Between 1820 and 1020, 88,680,104 immigrants 

were admitted: 


Year. 

Total 

Immigrants. 

From 

United Kingdom. 

1918 

110,618 

2,847 

1919 

141,132 

7,271 

1930 

430,001 

48,063 

1931 

to5,a38 

79,577 


The total area of the United States, apart from lum- 
contiguous territory, is 3,036.789 sq. miles, of which 3,073*774 
miles represent land area. Articles on each of the following 
48 states should be consulted: Alabama (Ala.), Ariaona (Ariz.), 
Arkansas (Ark.), CaUfomia (Cal.), Carolina North (N.C.)*, 
Carolina South (S.C.)*, Colorado (Col.), Connectiout 
(Conn).*, Dakota North (N. Dak.), Dakota South (S. Dak.), 
Delaware (Del.)*, Florida (Fla.), Geoigia (Ga.)*, Idaho, 
Illinois (111!), Indiana (Ind.), Iowa (la.), lumsas (Kan.h Ken- 
tucky (Ivy.), Lfouisiana (La.), Maine (Me.), Maryland (Md.)*, 
Massachusetts (Mass.)*, Michigw (Mich.), Minnesota 
(Minn.), Mississippi (Miss.), Missouri (Mo.), Mcmtana 
(Mont.), Nebraska (Neb.), Nevada (Nev.), New fkunpahire 
(NH.)*, New Jersey (N.J.)*, New Mexico (N. Mex.). New 
York (N.Y.)*, Ohio (OX Okl^cmM (Okla.), Oregon (Oi^.), 
Pennsylvania (Pa.)*, l^ode Island (R.l.)*, Tennessee 
(Tenn.), Texas (Tex.), Utah, Vermont (Vt.), Virginia (Va.)*, 
West Viiginia (W. Va.), Washington (Wash.), WisGonain 
(Wis.), Wyoming (Wyo.). The asterisk (*) indicates out of 
me onginal diirteen states of the Union; and the bracketed 
letters are the official contractions of the state names. The 
District of Columbia is contracted to D.C. 
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General Features , — The Republic has a coast- 
line of 15,600 miles, of which 0801 are on the 
Atlantic, 2281 on the Pacific, and 5750 on the 
Mexican Gulf. The most important indentations 
on the Atlantic are Massachusetts Bay; Long 
Island Sound, and in connection with it the Bay 
of New York; Delaware Bay; Chesapeake Bay; 
Albemarle and Pamlico Sounds; and the Gulf 
of Mexico. The Pacific seaboard is deficient in 
bays, but possesses in that of San Francisco, on 
the coast of California, one of the largest natural 
harbours in the world. There are few islands 
either on the Atlantic or Pacific coasts, the only 
one of any importance being Long Island. The 
country is traversed by two great mountain- 
systems. The chief of these is what as a whole 
may be called the Cordilleras, which enters from 
Mexico, stretches northwards, and is continued 
into the Dominion of Canada. It has in its 
broadest parts a breadth of 1000 miles, and 
includes the ranges known os the Rocky Moun- 
tains, Sierra Nevada, Cascade Range, the Coast 
Ranges, the Blue Mountains, and various lofty 
plateaus. The great feature of this system is 
the Rocky Mountains (q.v.). The other moun- 
tain-system is the Appalachian, which stretches 
parallel to the Atlantic coast almost from the 
Gulf of Mexico to the St. Lawrence. It consists 
of a long plateau with various groups and ranges 
of hills, among which are the White Mountains 
in New Hampshire, the Green Mountains of 
Vermont, the Adirondocks of northern New 
York, the Catskills of south-eastern New York, 
and the Alleghanies of Pennsylvania. The great 
plain lying between these two mountain -systems 
belongs almost entirely to the basin of the 
Mississippi-Missouri, which enters the Gulf of 
Mexico. This, the chief river of the country, has 
a drainage basin of 1,257,457 sq. miles, and is 
of immense importance as a highway of internal 
trade. Various other rivers enter the Mexican 
Gulf, including the Rio Grande del Norte, which 
separates the States from Mexico. About 
044,000 sq. miles of country is drained to the 
Pacific, 400,000 to the Atlantic, and 1,084,000 
to the Gulf of Mexico (the Mississippi-Missouri 
being included). The country west of the Rocky 
Mountains, belonging to the basin of the Pacific, 
is drained by the Columbia in the north-west; 
the Sacramento, which discharges into the Bay 
of San Francisco; and the Colorado, which falls 
into the Gulf of California. Between the Alle- 
ghanies and the Atlantic the principal rivers are 
the Hudson, which contributes to form the 
harbour of New York; the Delaware, which falls 
into the bay of that name, and is navigable to 
Philadelphia; the Potomac, which falls into 
Chesapeake Bay, and is navigable to Washington; 
and tfa« Savannah, which enters Savannah Bay. 
The chief lakes are Superior, Michigan, Huron, 


Eric, and Ontario, lying between the United 
States and Canada, and belonging (except 
Michigan) partly to both, with Lake Champlain, 
and Great Salt Lake. There is a coast-li^ of 
over 8600 miles to the Great Lakes. 

Geology and Minerals , — Geologically the United 
States roughly forms two large areas. One ex- 
tends ftom the Atlantic to the base of the Rocky 
Mountains, and is occupied to a large extent by 
a great basin of Paleozoic formations, including 
the Cambrian, Silurian, Devonian, and Carboni- 
ferous divisions. In the other great geological 
area, which extends frrom the base of the Rocky 
Mountains to the Pacific, the Eozoic and Palox)- 
zoic formations which predominate are overlaid 
by rocks of the Secondary and Tertiary periods. 
The United States is the greatest producer of 
minerals in the world. Cool of all kinds and iron 
are the chief products. It stands first in the 
output of coal, copper, iron, lead, petroleum, and 
salt; only Mexico produces more silver, and only 
Germany more zinc; and it is one of the chief 
gold-mining countries. The only notable metal 
not among its resources is tin. Of its annual 
output of coal frilly one-fifth is anthracite. The 
anthracite comes almost wholly fhmi Penn- 
sylvania, which is also the chief producer of 
bituminous coal and altogether the principal 
mining state of the Union. Other notable 
producers of bituminous coal are Illinois, West 
Virginia, Ohio, Alabama, Indiana, Kentucky, 
Iowa, Kansas, and Missouri. About three- 
fourths of the total output of iron ore is obtained 
from a number of low ranges of hills near Lake 
Superior, in Minnesota and Michigan. The ore 
is smelted cihicfly in Pennsylvania, Ohio, and 
Illinois, where fuel is abundant. Montana, 
Michigan, and Arizona produce the bulk of the 
copper; lead comes principally fhim Idaho, 
Utah, and Colorado; zinc is mined in Kansas, 
Missouri, Arkansas, Illinois, and other states. 
Gold comes chiefly from Colorado, California, 
and South Dakota, and silver is produced, mainly 
in Colorailo, Montana, Idaho, and South Dakota. 
The leading petroleum states are California, 
Ohio, Texas, West Virginia, Pennsylvania, 
Indiana, and New York; and natural gas, a 
valuable fiiel, is produced in several states. 
Other minerals worthy of mention are granite, 
marble, phosphate rock, salt, quicksilver, alu- 
minium, antimony, platinum, nickel, cobalt, 
manganese, graphite, gypsum, limestone, borax, 
asbestos, talc, and mica. Some preeious stones 
are also obtained. 

ClimaUf Flora and Fauna , — The United 
States, stretching over such a vast area and 
having such great tracts of mountain and plain, 
must necessarily present a great variety of 
climate. The mean annual temperature ranges 
from under 40° to 75°. The isotherm of 55° mean 
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annual temperature crosses the centre of the 
country from east to west, passing through St. 
Louis. Places in the latitude of New York and 
Chicago have nearly the same mean temperature 
for the year as the British Islands. The mean 
annual rainfall for the whole country is about 
80 inches, but there is a great difference in this 
respect between different parts. The rainfall is 
most abundant on the north-west Pacific coast, 
on the Gulf coast, and on the high mountain 
ranges. On the Great Plains it is only 10 to 20 
inches, and there are large desert stretches in 
the Rocky Mountain region with a rainfall of 
less than 10 inches. The distribution of forests 
is partly determined by rainfall. East of the 
Great Plains the country is well wooded, but 
the Great Plains themselves and great part of 
the mountain region are almost treeless. In 
Washington, Oregon, and northern California 
there are extensive forests of valuable conifers, 
including pines, red- wood, and sequoias. The 
principal trees of the east are white pine, now 
beconiing scarce, yellow pine in several varieties, 
walnut, chestnut, oak, poplar, cherry, spruce, 
balsam, and hemlock. Lumbering is a flourishing 
industry in the Pacific forest region and around 
the great lakes chiefly. There is wide variety 
in the vegetation, which is semi-tropical in the 
south and has a semi-arctic character in the 
north. The western deserts are characterized 
by cactuses, the yucca, and the sage brush. 
Among the principal native animals, some 
almost exterminated, arc antelopes, deer, bears, 
bison or buffalo, the American elk, the big-horn 
or Rocky Mountain sheep, the Rocky Mountain 
goat, prairie dogs, coyotes, wolves, opossums, 
and Jack rabbits. The rattlesnake and other 
snakes are notable among reptiles. 

AgricuUwre , — The total area occupied as forms 
in 1022 was 055,800,000 acres approximately, 
of which 508,100,000 acres were improved land. 
The number of farms was 0,450,000. The most 
numerous class of farms is that between 100 
and 500 acres, next that between 20 and 
50 acres. The great majority of farms were 
cultivated by owners. Irrigation is absolutely 
essential to agriculture in the dry central and 
western regions. Among cultivated crops the 
most important arc: maize, grown in many of 
the central states, chiefly in Iowa, Illinois, 
Kansas, Nebraska, Missouri, Indiana, and Ohio; 
wheat, chiefly in Kansas, Minnesota, the Da- 
kotas, Nebraska, Ohio, Pennsylvania, Indiana, 
Missouri, Washington, Illinois, and Michigan; 
oats, chiefly in Illinois, Iowa, Wisconsin, Minne- 
sota; barley is favoured in a very few states; 
rye, in the north-east; buckwheat, mostly in 
New York and Pennsylvania; tobacco, princi- 
pally in Kentucky, North Carolina, Virginia, 
Wisconsin, Ohio, Tennessee, Connecticut, Penn- 


sylvania, and Maryland; rice, mostly in Louis- 
iana, Texas, South Carolina, and Georgia; 
cane-sugar, in Louisiana and Texas; cotton, 
principally in Texas, Georgia, Mississippi, Ala- 
bama, South Carolina, Louisiana, Arkansas, 
North Carolina; beet-sugar, in California, 
Nebraska, and Utah; sorghum-sugar, in Kansas; 
maple-sugar, in the north-east; besides potatoes, 
sweet-potatoes, hay, hemp, flax, Ac. Of fruits, 
the most noteworthy are apples, pears, plums, 
peaches, oranges, grapes, lemons, pineapples, 
and bananas. California is the chief fruit- 
growing state, but Florida is also of importance 
in this respect. Wine is made in California and 
other states. The canning of fruits and vege- 
tables is an extensive industry, especially in 
California, New York, and Maryland. Horses 
are largely bred, and mules and asses in the 
southern states. Horned cattle and sheep are 
raised in great numbers, hog-rearing forms an 
important industry, and immense quantities of 
cheese, butter, and condensed milk are made. 
Illinois is the chief state for slaughtering and 
meat-packing, and New York, Wisconsin, and 
Iowa lead in dairying. 

Fisheries , — The New England and Middle 
Atlantic States are the chief fishery zones. The 
fish taken on the Atlantic coast comprise cod, 
haddock, mackerel, halibut, herring, shad, 
whiting, mullet, bass, sturgeon, menhaden, Ac., 
besides oysters, for which Maryland is the 
principal state. Washington, Oregon, and 
Alaska have very extensive sahnon-fisheries, and 
export enormous quantities of canned fish. The 
fisheries are carefully fostered and regulated by 
Government. 

Mantffactures , — The United States is one of 
the greatest manufacturing nations. The princi- 
pal manufacturing states are New York, Penn- 
sylvania, Ohio, Massachusetts, and Illinois. The 
principal industries are the iron and steel indus- 
tries, the textile industries, slaughtering and 
meat-packing, lumbering, flour-milling, the work- 
ing of copper, lead, and other metals, tanning 
and the manufacture of boots and shoes, 
brewing, the manufacture of chemicals, factory 
dairying, the making of agricultural implements 
and all kinds of machinery. The chief centres 
of some of the more important manufactures 
are as follows: iron and steel, in Pennsylvania, 
Ohio, Rlinois, New Jersey, Indiana, Alabama, 
West Virginia, and New York; agricultural 
implements, in Illinois, Ohio, New York, Wis- 
consin, Indiana, Michigan, Ac.; railroad and 
other cars, in Pennsylvania, Illinois, New York, 
Ohio, Ac.; shipbuilding, in Philadelphia, New 
York, Baltimore, Ac.; cottons, in Massachusetts 
(Fall River, Lowell, New Bedford, Ac.), the 
Carolinas, Rhode Island, New Hampshire, Penn- 
sylvania, Georgia, Ac.; woollens, in Massa- 
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chusetts, Pennsylvania, Rhode Island, and New 
York; flax and linen, in New Jersey and Massa- 
chusetts; silk, in New Jersey (Paterson), &c.; 
slaughtering and meat-packing, in Chicago, 
Kansas City, Omaha, flour-milling, in 

Minneapolis, &c,; leather, in Pennsylvania, 
Massachusetts, New York, Wisconsin, &c.; boots 
and shoes, in Massachusetts, New York, Ohio, 
Pennsylvania, New Hampshire; pottery, in 
Ohio, Pennsylvania, and New Jersey; chemicals, 
in New York, Pennsylvania, New Jersey, 
Michigan; glass, in Pennsylvania, Indiana, New 
Jersey, Ohio, Illinois, New York, paper, in 
New York, Massachusetts, Pennsylvania, Maine, 
Ohio, &c. 

Commerce , — The principal classes of imports 
are raw materials, certain articles of food, and 
manufactured goods; the chief classes of exports 
are agricultural products and manufactured 
goods. Among commodities imported are sugar, 
coffee, chemicals, hides and skins, raw silk, 
rubber and gutta-percha, cotton goods, wool 
and woollen goods, silk goods, fruits, iron and 
steel and their manufactures, tin, tobacco and 
its manufactures, copper and its manufactures, 
fUrs, spirits and wines, tea, leather and its 
manufactures, earthenware and china, oils, flsh, 
raw cotton, cocoa, glass, paper, &c. The principal 
commodities exported are raw cotton (a quarter 
of the total value), meat and dairy produce, 
iron and steel and their manufactures, grain and 
flour, copper and its manufactures, mineral oils, 
wood and its manufactures, cotton goods, 
animals, leather and its manufactures, tobacco 
and its manufactures, oil-cake, agricultural 
implements, vegetable oils, naval stores, chemi- 
cals, fruits and nuts, carriages and cars, paper, 
fertilizers, furs, rubber goods, books, sugar, 
glucose, &c. The principal countries imported 
from are: Canada, Britain, Cuba, Japan, France, 
China, Brazil, Mexico, Germany, Netherlands, 
Italy, British India, Philippine Islands, Egypt, 
Chile, &c. The exports are taken chiefly by 
Britain and Canada, who are the best customers; 
others are: Germany, France, Italy, Netherlands, 
Belgium, Mexico, Cuba, China, and Japan. 
Britain's principal imports from the United 
States are: petroleum, raw cotton, brass and 
copper, wheat and other cereals, wheat-meal 
and flour, fish, lard, beef, hams, bacon, motor- 
cars, chemicals, wood and timber, zinc, iron and 
steel, paraffin wax, and starch; and her principal 
exports to the United States are: linen goo^, 
cotton goods, woollen goods, wool. Jute goods, 
chemicals, tin, and silk. The United States has 
a highly protective customs tariff. 

Shipping and Porte , — The foreign trade of 
the country, formeriy carried on in foreign 
bottoms, is now mainly the monopoly of Federal 
ships. In 1922 the strength of the mercantile 


fleet was 27,858 vessels of 18,462,967 tons, of 
which 18,960 vessels of 15,982,100 tons were 
steamers. The Atlantic ports receive more than 
half of the tonnage entered. The principal sea- 
ports are: New York (nearly a quarter of the 
whole tonnage), Boston, New Orleans, Phila- 
delphia, Baltimore, Galveston, San Frandsoo, 
Mobile, Pensacola, Portland (Me.), Savannah, 
Wilmington (N.C.), and Newport News, besides 
the lake ports of Detroit, Duluth, Superior, 
Chicago, Buffalo, &c. The principal cotton- 
shipping ports are: Galveston, New Orleans, 
Savannah, and New York; wheat is exported 
chiefly ftt)m Galveston, New Orleans, New York, 
Baltimore, and Superior; wheat-flour mostly 
from New York and Baltimore; New York and 
Boston are the chief seaports for the export of 
beef, bacon, and hams; petroleum is exported 
chiefly by New York and Philadelphia; cattle 
are shipped at New York, Boston, Baltimore, 
and Philadelpliia principally; New York, Balti- 
more, and New Orleans are the leading tobacco 
ports. The coasting trade is confined by law to 
United States vessels. 

Weights and Measurest Currency, dbc . — The 
weights and measures are the same as those of 
Great Britain; but the old Winchester wine 
gallon, equal to 0*888 of an imperial gallon, the 
ale gallon, equal to 1*01605 im;>erial gallon, and 
the Winchester bushel, equal to 0*9002 of an 
imperial bushel, arc used instead of the imperial 
standards, and a cental of 100 lb. is used instead 
of the cwt. The short ton of 2000 lb. is used 
for many purposes. Gold is coined in double 
eagles ~ 20 dollars, eagles = 10 dollars, half- 
eagles, and quarter-eagles. Silver is coined in 
dollars, half-dollars, quarters, and dimes or 10 
cents. There is a nickel 5-cent piece and a bronze 
cent. The par value of the dollar of 100 cents 
is 40*32d. (i.e. there are 4*8665 dollars to the 
£ sterling). The country is divided cast to west 
into time zones, the time in each zone being 
one hour later than that in the zone to the east 
of it. These zones have their time described 
thus: Eastern Time (5 hours later than Green- 
wich), New York and Washington; Central Timet 
Chicago and St. Louis; Mountain Time, Denver; 
Pacific Time, San Francisco. 

Constitution, Government, dbc , — ^The govern- 
ment of the United States is a Federal Republic 
based on the Constitution of 1787, drawn up by 
delegates from the thirteen original states, and 
subsequently amended. The Constitution and 
modes of administration of the individual states 
bear a close resemblance to each other. BUich 
state maintains its independence, and by means 
of a state legislature and executive (vested in 
a Governor) has complete management of its 
own affairs. The combined states have one 
supreme legislature, which takes the name of 
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Congress, and consists of a Senate and a House 
of Representatives. The Senate consists of two 
members from each state elected by its own 
legislature for six years, one-third of the whole 
body being renewable biennially. The House of 
Representatives consists of members chosen for 
two years by the people of the several states, 
in numbers proportioned to their population 
as ascertained by the decennial census. At present 
it is composed of 485 members. The annual 
salary of a Senator or a Representative is 7500 
dollars, with travelling expenses. Congress meets 


at least once a year, and its leading powers are 
to levy taxes, duties, imposts, excises; to pro- 
vide for the common defence and general welfare 
of the Union; to regulate commerce with foreign 
nations and among the several states; to coin 
money, declare war, raise and maintain an army 
and navy, &c. The executive is vested in a 
President chosen for four years, but eligible for 
re-election. The electors who vote for the Presi- 
dent are chosen by each state, in such manner 
as its legislature may provide, and are in this 
capacity known as the Electoral College. The 
President and Vic^-President are chosen by the 
majority of this college, and in the case of an 
equality of votes the President is chosen by the 
House of Representatives, and the Vice-President 


by the Senate. The President, who must be a 
native-born citizen, and who receives a salary 
of 75,000 dollars yearly plus 5000 dollars travel- 
ling allowance, has the power, in concurrenee 
with two-thirds of the Senate, to make treaties, 
appoint civil and military officers, levy war, 
conclude peace, He has even a veto on the 
laws passed by Congress, at least until they have 
received the assent of two-thirds of both Houses. 
The Vice-President, who has a salary of 8000 
dollars, presides in the Senate, and in case of 
death or permanent disability succeeds the 
President for the remainder 
of the term. The business 
of the executive is ad- 
ministered by a Cabinet 
consisting of the Secretary 
of State, Secretary of War, 
Secretary of the Navy, 
Secretary of the Treasury, 
Postmaster-General, Secre- 
tary of the Interior, Attor- 
ney-General, Secretory of 
Agriculture, and Secretory 
of Conunerce and Labour, 
each of whom has an annual 
salary of 12,000 dollars, 
and holds office during the 
pleasure of the President. 
The scat of the Federal 
Government is Washing- 
ton, capital of the District 
of ^lumbia. The Judicial 
powers of the Union are 
vested in a supreme court, 
presided over by a chief 
Justice and eight associate 
Judges, while each state 
appioints its own local 
Judges. The state legis- 
latures may deal with all 
matters not expressly re- 
served for the Federal 
Government by the Con- 
stitution of the United States or falling within 
restrictions imposed by the state Constitutions. 
Practically all criminal Jurisdiction belongs to 
the states. 

JlUiory , — The first English colonies within 
the limits of the Union were settled by two 
chartered companies, called the Plymouth 
Company and the London Company. By the 
latter an expedition was sent out m 1807, and 
a settlement was made at Jamestown, in the 
present state of Virginia, while the Plymouth 
Company established a colony on Massachusetts 
Bay. Other settlers continuing to arrive, a 
Colonial Assembly was for the first time con- 
vened in 1619. At this time the foundation of 
the colonies of New England was laid by the 
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‘PUgrim Fathers*, a body of Puritans num- 
bering 100 who sailed from England in the 
Mayflower, and landed in 1620 in Massachusetts 
Bay, where they established themselves. Then 
another colony was founded in 1628 at Salem, 
and in 1680 stiU another was established in 
Boston. Rhode Island was first settled at 
Providence in 16;i6 by Roger Williams, who had 
been driven from Massachusetts for his religious 
and political opinions. The states of Maryland 
and Virginia were colonized chiefly by English 
Roman Catholics and Royalist refrigees, while 
the central states were, to a great extent, settled 
by Dutch and Swedes. The most remarkable 
events of the colonial period were those con- 
nected with the wars which Great Britain and 
her colonies were obliged 
to wage with France, and 
which terminated in the 
cession of Canada, &c., to 
Great Britain in 1768 by 
the Peace of Paris at the 
close of the Seven Years* 

War. 

No sooner was this peace 
concluded than the British 
Parliament resolved to in- 
crease the* revenue by a 
general stomp duty levied 
in aU the American colonies. 

Accordingly the Stamp Act 
of 1765 was passed; but 
this, after opposition, Mras 
repealed next year, Britain 
still claiming, however, its 
right to tax. In accordance 
with this claim a duty, in 
1767, was imposed upon 
tea, paper, glass, &c,; but the colonial opposition 
was such that three years later the duties were all 
repealed except the one upon tea. To such a pass 
h^ the opposition now come that in 1778, when 
British ships loaded with tea attempted to effect 
a landing in the port of Boston, a number of 
the inhabitants, disguised as Indians, seized them 
and threw the cargoes into the sea. In punish- 
ment of this. Parliament passed the Boston 
Port BiU, which declared that port closed to all 
commerce, and transferred the seat of colonial 
government to Salem. From this time it became 
evident that a conflict was inevitable, and in 
1775 hostilities actually commenced when a 
small British force, sent fh>m Boston to destroy 
the military stores at Concord, was attacked by 
the colonists near Lexington, and forced to 
retreat. Before the end of April the British 
Governor and army were besieged in Boston 
a revolutionary force of 20,000 men; the 
northern fortresses of Ticonderoga and Crown 
Point were seized; and a Continental Congress 


which assembled at Philadelphia took measures 
to equip an army and navy, with George Washing- 
ton as commander-in-chief. On 17th June the 
British attacked the entrenched position of the 
colonists on Bunker Hill, whicli i^nimanded 
Boston harbour, and captured it, but in the 
following year they retreated to Halifax. This 
action induced the colonists to continue their 
resistance, and it was declared by the thirteen 
states assembled in congress that **the united 
colonies are, and ought to be, free and inde- 
pendent states; that their political connection 
with Great Britain is, and ought to be, dissolved 
This resolution was embodied in a Declaration 
of Independence, drawn up by .Tefferson and 
adopted 4th July. 1776. The British Goveriiinciit 


now sent an army against the colonists under 
the command of Sir William Howe, and in a 
battle on Long Island (Aug., 1776) Wasliing- 
ton was defeated with heavy loss. He retreated 
beyond the Delaware, and in order to defend 
Philadelphia, then the capital, was obliged to 
give battle on the Brandywine, wltcrc he was 
again defeated. Fortune, however, favoured 
the Americans in the North, where General 
Burgoync surrendered to General Gates at 
Saratoga in Oct., 1777. This induced the 
French to enter the struggle in the spring of 
1778, and subsequently Spain and Holland aided 
the Americans. At last the surrender of Lord 
Cornwallis with his army at Yorktown (1781) to 
a combined French and American force under 
Rochambeau and Washington, virtually termi- 
nated the war. On drd Sept., 1788, Great 
Britain formally recognized the independence of 
the United States by a treaty of peace signed 
at Paris, and in order still frirther to establish 
their position the thirteen states met at Phila- 
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delphia in 1787, and after four monthB* delibera- who had Just entered (April, 1865) upon his 
tion framed a Constitution. This Constitution, second term as President when he was assassi- 
which still remains the basis of the government, nated. 


came into operation in March, 1780, and George 
Washington was elected the first President. In 
1708 Washington was unanimously re-elected 
President, but in 1707 he refused a third term. 
During his administration the states of Vermont, 
Kentucky, and Tennessee were admitted into 
the Union. John Adams waa elected second 
President, and it was while he held office that 
France made war upon the Republic, the fighting 
taking place chiefly at sea. In 1800 the seat of 
government was transferred from New York to 
Washington. In 1802 Ohio was added to the 
Union, and in the next year the great territory 
of Louisiana was purchased from France* Great 
Britain still claimed the allegiance of American 
naturalized subjects, and the right to search 
American vessels for British seamen. In 1807 
the British frigate Leopard overhauled the United 
States frigate Chesapeake near the entrance to 
Chesapeake Bay, compelled her to surrender, 
and took off four of her men. Reparation was 
asked in vain, and in June, 1812, war was de- 
clared against Britain. In 1814 peace was 
arranged. After this the chief historical events 
were the wars against the southern Indian 
tribes and the acquisition of Florida from the 
Spanish (1810); the annexation of Texas, which 
led to a war with Mexico (1845); and the ac- 
quisition of New Mexico and Upper California, 
ceded to the United States on payment of the 
sum of 15,000,000 dollars to Mexico. 

The insurrection (1850) at Harper*s Ferry 
brought the question of the abolition of slavery 
to a crisis. The presidential election of 1800 
turned to a great extent upon this question, and 
when Abraham Lincoln, the Republican candi- 
date, was elected, the slave-holding states con- 
sidered themselves defeated, and South Carolina, 
Mississippi, Florida, Alabama, Georgia, Louisi- 
ana, and Texas formally seceded from the 
Union. These states formed themselves into a 
Southern Confederation (4th Feb., 1861), with 
Jefferson Davis as President, and they were 
subsequently Joined, after hostilities had begun, 
by Virginia, North Carolina, Tennessee, and 
Arkansas. The custom-houses, arsenals, and 
United States buildings generally were seized 
and occupied by the Confederates in their own 
states, and every preparation made to organize 
a separate Government. War was inevitable, and 
the first blow was struck on 12th April, 1861, 
the Confederates proceeding to bombard Fort 
Sumter, which was forced to surrender. The 
four years* war ended in favour of the Federals 
(see Lincoln; Lee; Grant; Jackson; Davis; 
Slavery), In the course of the war the abolition 
of slavery was proclaimed by President Lincoln, 


As the states returned to their allegianoe to 
the Union they were after a time readmitted 
to their state and national privileges. The 
election of General Grant to the presidency in 
1869 served, in some measure, to consolidate 
matters. An amendment to the national Con- 
stitution was proclaimed in March, 1870, and 
provided that no difference of race, colour, 
education, or religion shall debar any person 
from the rights of citizenship in any of the 
states. This question of equal rights as between 
the negro and the white population is still 
beset with dangers. 

The Treaty of Washington (1871) provided 
for the settlement by arbitration of three out- 
standing disputes with Great Britain. One of 
tliem concerned the claims based upon the 
depredations of the Confederate vessel Alabama 
(q.v.); the second bore on the disputed frontier 
b^ween British and United States territory in 
the neighbourhood of Vancouver Island; and 
both of these were settled in favour of the 
United States. The third concerned the Canadicui 
fisheries, and wos decided against the United 
States. President Grant was succeeded in the 
presidency by R. B. Hayes (1877-81), who 
ended the period of reconstruction in the South 
by withdrawing all Federal troops in 1877. At 
the presidential election of 1880 the Republicans 
elected their candidate, James A. Garfield (q.v.). 
In 1884 the Democrats were sucoessM in 
securing the election of Grover Cleveland (q.v.). 
The Republican, Benjamin Harrison (q.v.), was 
elected President in 1888. Cleveland was again 
elected in 1802, and began his second term in 
1898 (see Behring's Sea; Seal), In his message 
of 17Ui Dec., 1895, President Cleveland brought 
his country to the verge of war with Britain 
by claiming to interfere, on the basis of the 
Monroe Doctrine, in the boundary dispute 
between Venezuela and British Guiana, but 
an agreement to submit it to arbitration was 
reached in the following year. The presidential 
election of 1806 resulted in the election of the 
Republican, McKinley (q.v.). Hawaii was 
annexed in 1807. The Spanish- American War 
of 1808, arising out of the Cuban revolution, 
ended in a hollow defeat of Spain, and by the 
Treaty of Paris (1800) Spain relinquish^ aO 
claim to Cuba and ceded to the United States 
Porto Rico, Guam, and the Philippines. The 
Filipinos reftised to accept the cession of their 
islands and formed a republican government, 
but after desultory fighting the Union asserted 
its authority and established civil government 
(see TiJ^ft), The presidential election of 1900 
was again won by McKinley. In Sept., 1001, 
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President M*Kin]ey was shot by an anarchist, 
and bis place was taken by the Vice-President, 
Theodore Roosevelt (q.v.)* 

Roosevett’s administration was marked by a 
considerable activity of the Federal Government 
against combinations in restraint of trade, and 
his chief activity was directed against trusts. 
The President consequently came into conflict 
with business men, and many of his policies of 
reform were ignored by Congress. luring his 
administration Alaska was allowed a delegate to 
Congress, naturalization was made uniform, and 
Japanese immigration was restricted. The San 
Francisco earthquake occurred in April, 1906, 
whilst on 29th Sept, of the same year the United 
States intervened in Cuba and established a pro- 
visional government in the country. Roosevelt 
was succeeded in office by William Howard Taft 
in 1909. The new President immediately sum- 
moned Congress for the purpose of revising the 
tariff. A new protective tariff, in the interests 
of manufSacturers, was inaugurated, and the 
Pa 3 me-Aldrich Tariff Act was adopted on 5th 
Aug., 1909. This caused considerable resent- 
ment, and a Democratic House of Representatives 
was ^cted. In 1909 the United States forces 
of occupation were withdrawn from Cuba, and 
the differences with Venezuela were settled. In 
1912 New Mexico and Arizona were admitted as 
separate states. During the electoral campaign 
of 1912 three Republicans, Taft, Roosevelt, and 
La Follette were seeking nomination, and this 
split led to the victory of the Democratic candi- 
date, Woodrow Wilson, who was elected Presi- 
dent. The Presidents attention was much occu- 
pied by foreign relations. The Mexican problem 
was rather embarrassing, whilst relations with 
Japan became strained. The Republic of China 
was recxignized by the President on 2nd May, 
1918. In 1914 the European War broke out, and 
although America at once declared its neutrality, 
the United States lent money and sold munitions 
to the Allies. The Ship-Purchase Act, introduced 
by the President, was defeated, and Secretary 
Bryan, who was a staunch supporter of American 
neutrality, resigned office. Wilson was re-elected 
President in 1916 by 9,116,296 votes, and imme- 
diately turned his attention to the situation in 
Europe. The country still believed in the possi- 
bility of an early peace, but it was soon dis- 
illusioned. The President's efforts to bring about 
a speedy peace proved (iitfle, and on 8rd Feb., 
1917, the United States sevei^ diplomatic rela- 
tions with Germany, war subsequently being 
declared on 6th April (see League of NaHone; 
European War; Wilson). President Wilson was 
succeeded in office by the Republican Harding 
(q.v.), who died in Aug., 1928, and was suc- 
ceeded by the Vice-President, Calvin Coolidge. — 
BrauooMAPBY: J. C. Ridpath, History of the 


United Stales from Original Times; J. S. Bassett, 
Short History of the United States; W. Wilson, 
A History of the American People. 

Literature. — For a period of over 150 years 
the literature of the United States was nothing 
more than a colonial offshoot of English litera- 
ture. The Englishmen who had colonized the 
American shores of the Atlantic naturally con- 
tinued to follow the literary fashions of the 
mother-country. For the last century or more, 
however, the literature of the United States has 
been the product of an independent nation. 
The divergence between American and English 
literary productions grows wider ftom day to 
day, and American writers are more and more 
expressing the national American life and spirit. 
What distinguishes the literature of the United 
States from that of other nations is the fact that 
it had no infancy. Primitive epics and chants, 
myths and legends are wanting in American 
literature. 

American literature may be divided into four 
periods: the colonial period (1007-1765), the 
revolutionary period (1705-1815), the period 
of national expansion (1815-87), and the modem 
period (from 1887 onwards). 

The colonial period of American literature was 
not productive. History, biography, and theology 
were the subjects to which the writers of this 
period turned their attention. It was, however, 
poetry which marked the first awakening of the 
literary activity of the settlers. The first literary 
work of any consequence done in the United 
States was a translation of Ovid's Metamorphoses 
by George Sandys, written in Virginia in 1620, 
and published in London in 1626. The first pub- 
lished book was a Puritan edition of the Psalms 
(Cambridge, United States, 1640). The journals 
and annals of John Winthrop (1588-1049), 
Governor of Massachusetts; Edward Winslow 
(1595-1655), Governor of Plymouth Colony; 
Nathaniel Morton (1018-85), Ac., have been 
valuable to the historian. The most notable of 
the earlier writers were theologians, such as 
Increase and Cotton Mather, Roger Williams, and 
above all Jonathan Edwards. 

The succeeding or revolutionary period was 
one of strife and combat, and the literature pro- 
duced between 1765 and 1815 was chiefly a 
literature of propaganda, of arguments and per- 
suasion, Both the colonial and revolutionary 
periods are distinguished by a predominance of 
works dealing with contemporary politics and 
applied law over woriu of imagination and pure 
reasoning. The aim of literature was still a 
practical one, and art for arVs sake was as yet 
unknown. In any case, the poetry and fiction 
produced in America during the eighteenth 
century did not penetrate the consciousness of 
Europe. The principal writers of the revolu- 
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tionaiy period were: James Otis (1725-88), 
Josiah Quincy (1744-75), John Adams (1785- 
1826), Thomas Jefferson (1748-1826), Alexander 
Hamilton (1757-1804), John Jay (1745-1820), 
James Maclison (1751-1886), and above all the 
statesman and scientist Benjamin Franklin 
(1706-00). Of historical writings belonging to 
this period there were the History of New Eng- 
land by Hannah Adams, of the American 
Revolution by William Gordon and David 
Ramsay, and the Annals of America by Abiel 
Holmes. Philology was represented at this time 
by Lindley Murray (1745-1820), and the com- 
piler of the famous dictionary, Noah Webster 
(1758-1848). Among the theologians were the 
younger Jonathan Edwards (1745-1801), Samuel 
Hopkins (1721-1808), Timothy Dwight (1752- 
1817), Bishop W. White (1747-1886), John 
Murray (1741-1815), and J. S. Buckminster 
(1784>1812). The list of poets includes PhUip 
Freneau (1752-1882), John Trumbull (1750- 
1881), and Joel Barlow (1755-1812). The first 
well-known novelist was Charles Brockden Brown 
(1771-1810). 

Since the beginning of the nineteenth century 
the number of American writers has enormously 
increased, and several of them have obtained a 
world-wide reputation. Nearly all branches of 
literaiy art are represented by works of a more 
or less adequate and cdiaracteristic kind, and 
some new materials and forms, notably the so- 
cndled American humour, have been added to the 
Old-World stock. 

The first Americian writer to become really 
popular on the European side of the Atlantic 
was Washington Irving (1788-1850), author of 
Knickerbocker's History of New York (1808). 
After him came James Fenimore Cooper (1789- 
1851), who obtained a great reputation by his 
novels of American-Indian and of sea life, such 
as The Last of the Mohicans^ The Red Rover, &c. 
He was fiir surpassed by Nathaniel Hawthorne 
(1804-64), one of the most original writers of 
America, author of The Scarlet lAUer (1850) and 
The House of the Seven Gables (1851). Henry D. 
Thoreau (1817-62), author of Walden, is at the 
head of a class of writers on nature. William 
E. Channing (1780-1842) and Theodore Parker 
(1810-60) were among the foremost leaders of 
the liber^ movement in theology and religion. 
At the head of the so-called Transcendentalist 
group of writers was Ralph Waldo Emerson 
(q.v.). 

The foremost names in American poetry arei 
William Cullen Bryant (1794-1878), whose works 
have much of Wordsworth’s manner; John 
Greenleaf Whittier (1807-92); Henry Wads- 
worth Longfellow (q.v.); Edgar Allan Poe (q.v.); 
James Russell Lowell (1819-91), author of The 
Biglow Papers (1848); and Walt Whitman (q.v.). 


who boldly challenged the accepted poetical 
conventions, and sought to inculcate a lofty con- 
ception of democracy. Other poets are: E. C. 
Stedman, R. H. Stoddard (1825-1908), Richard 
Watson, E. A. Robinson (1809), L. V. Ledoux 
(1880), and Percy Mackaye (1875). 

The novelists and story-writers are numerous, 
and many of them are much read outside of 
America. In addition to Washington Irving, 
Fenimore Cooper, and Nathaniel Hawthorne, we 
can only mention a few: Mrs. Harriet Beecher 
Stowe; Bret Harte; William D. Howells; Henry 
James (1848-1910), who relies much on psycholo- 
gical analysis; F. Marion Crawford (1854-1909); 
Stephen Crane (1870-1900); Gertrude Atherton; 
Winston Churchill (1871); Mary Johnston (1870); 
David Graham Phillips (1807-1911); Lew Wal- 
lace (1827-1905); Mary Noailles Murfree (Charles 
Egbert Craddock); Robert Herrick (1808); O. 
Henry (Sydney Porter); and Jack London (1876- 
1916). Of American humorists the best known 
are: Charles Farrar Browne (Artemus Ward), 
Henry W. Shaw (Josh Billings), Samuel L. 
Clemens (Mark Twain), David Ross Locke 
(Petroleum V. Nasby), and Peter Dunne (Mr. 
Dooley). Among leading American historians 
are: George Bancroft (1800-91), W. H. Prescott 
(1790-1869), J. L. Motley (1814-77), George 
Ticknor (1791-1 871 ), and Woodrow Wilson (q.v.). 
Of American literary critics we may mention: 
Brander Matthews, 6. E. Woodberry, James 
Huneker, and P. E. More. The essay was culti- 
vated in America by Emerson, J. R. Lowell, O. 
W. Holmes (1809-94), G. W. Curtis (1824-92), 
T. B. Aldrich (1880-1907), and John Burroughs 
(1887-1921 ). — ^Bibijography: W. P. Trent, His- 
tory of American Literature; T. Stanton, A 
Manual of American lAterature; Duyckincks, 
Cyclopaedia of American Literature; The Cam- 
bridge History of American Literature. 

University. The word ‘university’ means 
to-day a corporation of teachers and students 
which has a recognized power and authority to 
grant degrees under certain defined conditions, 
but the tenn has in itself no such significance, 
and, indeed, no meaning beyond that of an 
association. Vniversttca vestra was a phrase in 
common use in the Middle Ages for addressing 
a number of persons, and it meant no more than 
‘ all of you ’. Universitas was not the original 
term employed to describe what is now called 
a university. When the European universities 
originated during the twelfth-century revival of 
learning, the schools to which students crowded 
to study under the guidance of learned men were 
known as studio generalia. There were great 
teachers of law at Bologna, and a studium col- 
lected around them, while teachers of theology 
and philosophy created a studium at Paris. The 
movement spread, and by the latter half of the 
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thirteenth oentury there was a large number of 
rival ichools claiming the title of studia generalia, 
each of them divided into a number of faculties — 
arts, law, medicine, and divinity. Some form 
of definition became necessary if the term 
studium generale was to be preserved from losing 
any real significance by being applied to insig- 
nificant schools. The distinction ultimately 
adopted was that a studium generale must be 
authorized by the Pope or the emperor, who 
alone could confer the jus ubique docendi, a 
privilege by which a teacher licensed by one 
studium generale had the right of teaching in 
any other. This licence consisted in the confer- 
ment of the degree of doctor or master, which 
were at first synonymous, though the doctorate 
afterwards came to signify a higher degree. 

The substitution of the word universitas for 
the term studium generale came about through 
the authority which was gradually acquired by 
associations or guilds within the studium. In 
Italy guilds or societies among the students, 
universUates studeniorumt came, owing to local 
conditions in the Italian city-states, to be the 
governing body of the studium, the doctors or 
masters possessing scarcely any power beyond 
thflt of examining for and conferring degrees, 
and this form of constitution was followed in 
Spain and in parts of France. The universitas 
thus came to supersede studium generale as the 
title of the institution which it governed. In 
Paris and in England the ruling guild or univeiv 
sitas was composed not of the students but 
of the masters, and it similarly replaced the 
older name. Studium generale always occurred 
in Papal Bulls for the foundation of a seat of 
learning, but universitas was the term in actual 
use. A mediaeval university was therefore a 
society of teachers and scholars, possessing 
an authority acknowledged all over Europe, 
governed by some of its own members, and 
granting degrees or licences to teach. The dis- 
tinction between universities of students and 
universities of masters was most important from 
the twelfth oentury to the fifteenth, after which 
there were changes in the constitution of the 
Italian universities. 

Another form of institution, known as a college, 
developed in most of the early universities. The 
beginnings of the college may be traced to the 
conditions which made it desirable for the 
younger members of a university to live together. 
They were all, technically, clerks, and were pos- 
sess^ of the legal privileges of the clergy, though 
by no means all of them intended to proceed 
to Holy Orders. In addition to the ordinary 
difficulties and temptations which beset youths 
in a mediaeval town, they had to meet the 
hostility of the townsmen, and were quite ready 
to join in the quarrel between town and gown. 
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In Italy, where the presence of a university was 
important for the trade of a small city-state, 
this hostility was kept in check, and the students, 
through their universitas, presided over by a 
student-rector, were quite capable of taking care 
of themselves. They were mostly foreigners, and 
they were divided into nations, according to the 
place of their birth, and the nations afforded ad- 
ditional protection to their members. In Paris 
and in England the hostility of town and gown 
was much stronger, and the students were not the 
rulers of the university, nor did their organiza- 
tion into nations possess the same significance 
when the large majority of them were of one 
and the same nationality. Students at Oxford 
formed themselves into small clubs or societies 
for the sake of protection, economy, and social 
intercourse. Each of these houses or halls elected 
its own head and replaced him as the members 
chose. They made rules to govern their own 
societies, and the university did not at first 
interfere, though it afterwards insisted that 
every head of a hall should be a master of arts. 

The development of the unofficial hall into 
the corporate college came about through the 
generosity of the pious donor, who endowed a 
hall and, along with his endowments, gave 
statutes and regulations, and obtained legal 
sanction for the foundation of a corporation. 
The student whose hall passed into a college 
remained under the authority of the university, 
which determined the length of the necessary 
residence and the subjects of study and examina- 
tion, and conferred degrees; but he no longer 
shared with his fellows the regulation of their 
daUy domestic life. Undergraduate members of 
a college were under the discipline of the head 
and the fellows, who were associated with the 
head in its government, and the rules adminis- 
tered by the governing body were presoribed in 
the statutes made by the founder. No conver- 
sation was permitted in English, all kinds of 
games and amusements were forbidden, and 
other regulations prohibited the carrying of 
arms, unpunctuality, talking or reading during 
meals (instead of listening to a passage from the 
Bible, which was read aloud), bringing strangers 
into college, absence without permission, and 
similar offences. As time went on, college disci- 
pline became more strict, and the ordinary 
punishments, which at first had taken the form 
of the withdrawal of allowances for food, came 
to include the infliction of a flogging, even at the 
age of eighteen or twenty. The provision made 
by founders for their students also became more 
elaborate; the first college buildings were, with 
one or two exceptions, merely dwelling-^uses 
bought for the purpose, but later founders erected 
magnificent buildings and gave more splendid 
endowments. The college came to be more than 
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a mere living-place; it also provided instruction 
toi its members, and college teaching largely 
superseded the teaching given by the university. 
As time went on, the influence of the college 
system led the university to prescribe a strict 
code of regulations for students who were not 
members of a college but still lived in inde- 
pendent halls. 

The pre-emincnoe among universities in point 
of date belongs to Bologna, the 800th anni- 
versary of which was celebrated in 1888. It is 
the archetype of the student-universities. The 
archetype of the master-universities was Paris. 
It developed from the cathedral-school of the 
city, and throughout its history the chancellor 
of the church of Notre-Dame had considerable 
authority. The date of its foundation cannot be 
definitely fixed, but it may be assigned to the 
second half of the twelfth century. The third 
great university in point of date is Oxford. Its 
origin is also largely conjectural, and a legend 
Which traced its foundation to lOng Alfred was 
not entirely abandoned until the nineteenth 
century. It probably originated in a migration 
of English scholars from France after 1167, in 
obedience to an edict issued by Henry II during 
his quarrel with Becket. The college system, 
characteristic of Oxford to the present day, is 
also found at an earlier date in Paris than in 
England. The oldest Oxford college is Balliol, 
established before 1266, for although University 
College has a traditional and technical pre- 
cedence, it does not seem to have come into 
actual existence before 1280. The first founder 
to erect a special building for the purpose 
of a college was Walter de Merton, whose foun- 
dation may be traced back as far as 1268, 
though not in complete form. The statutes of 
Merton College became the model for the founda- 
tion of subsequent colleges — ^Exeter (1814-6), 
Oriel (1824), and the Queen^s (1841). In 1879 
William of Wykeham founded New College on 
an unprecedented scale of magnificence, and his 
statutes superseded Walter de Merton's as the 
general model. The other pre-Reformation 
colleges were Lincoln (1429), All Souls (1488), 
Magdalen (1445), Brasenose (1509), Corpus 
Christ! (1516), and Christ Church, begun by 
Wolsey as Cardinal College and ultimately 
founded by Henry Vlll in 1582. All these were 
colleges for the secular clergy, and their members 
sacrificed their positions by joining any of the 
monastic or religious orders; but up to the 
Reformation several monasteries niaintained 
separate colleges at Oxford for the instruction 
of their own members, and some of these were 
subsequently refound^ as ordinary colleges. 
The impulse towards coll^-founding persisted 
until the first quarter of the seventeenth century; 
Trinity was founded in 1554, St. John's in 1555, 


Jesus in 1571, Wadham in 1618, and Pembroke in 
1624. Only one college is of eighteenth-century 
foundation — ^Worcester (1714) — and two belong 
to the nineteenth — Keble (1869), and Hertford 
(1874), a restoration of an older institution. 
Only one of the ancient public halls survives — 
St. Edmund Hall, which traces its history as 
far back as 1269. Up to the last quarter of the 
fifteenth century the large majority of Oxford 
students were members of halls, for the residents 
in colleges were strictly limited to the small 
numbers actually on the foundation and sup- 
ported by the endowments; but about that date 
the colleges began to take additional members, 
who paid for their board, lodging, and instruction, 
and the number of halls consequently decreased. 
Until comparatively recent years every member 
of the university had to be a member of a college 
or of a public hall, but the increase of numbers 
in the nineteenth century led first to the granting 
of permission to masters of arts to keep private 
halls, and in 1868 to the recognition of a body of 
non-coUegiate students, supervised by a delegacy 
appointed by the university. 

The history of Cambridge is similar to that of 
Oxford. Its origin has also been ascribed by 
legend to a very early date, but it probably owed 
its existence to a migration from Oxford in 1209. 
The college system was introduced in Cambridge 
about the same time as in Oxford. The earliest 
college, Peterhouse (1284), was followed by Clare 
(1826), Pembroke (1847), Gonville (1848, re- 
founded by Dr. Caius in 1558), Trinity Hall 
(1850), Corpus Christi (1852), King's (1441— the 
most magnificent of medieeval foundations). 
Queens' (1448), St. Catharine's (1478), Jesus 
(1496), Christ's (1505), St. John's (1511), Mag- 
dalene (1542), Trinity (1546), Emmanuel (1584), 
Sidney-Sussex (1596), and Downing (1800). Non- 
coUegiate students have been admitted to Cam- 
bridge since 1869. 

England possessed only its two ancient uni- 
versities until the nineteenth century. The 
University of Durham, founded in 1882, and the 
University of London, founded in 1886 and re- 
constitute in 1900, were the pioneers of the 
newer English universities, many of which 
developed out of university colleges, which 
originally had no power of granting degrees. 
There are now six universities of comparatively 
recent date — ^Manchester and Liverpool, each of 
which, in its present form, dates fh>m 1908, 
though representing older institutions, Birming- 
ham (1900), Leeds (1904), Sheffield (1905), and 
Bristol (1909). An East Midland university is in 
process of formation at Nottingham, and there 
are university colleges at Exeter, Reading, 
Southampton, and Newcastle, the last men- 
tioned being part of the University of Durham. 
At none of the later English universities, except 
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Durham, was the college system introduced as 
a feature of the original foundation, but halls 
of residence exist in most of them. The University 
of Wales was founded in 1898 by the incorpora- 
tion of three chief constituent colleges — ^Aberyst- 
wyth (1872), Cardiff (1888), and Bangor (1884). 

Scotland possesses three pre-Reformation 
universities — St. Andrews (1411 ), Glasgow (1451 ), 
and Aberdeen (1495). In constitution the Scot- 
tish universities resembled the student-universi- 
ties, inasmuch as their officers included an elected 
rector, but the head of the university was the 
chancellor, as in the master-universities, and the 
students were always under the government of the 
masters. The college system was introduced at St. 
Andrews, where lack of endowments checked its 
development, though three colleges were founded, 
and at Aberdeen, where only one college was 
founded, and it naturally became synonymous 
with the university. At Glasgow no college was 
founded, but a pedagogy or boarding-house estab- 
lished by the Faculty of Arts became the princi- 
pal feature of the university, and was ultimately 
identified with it. This development led to the 
emergence of a characteristically Scottish office, 
the principalship, the principal regent of the 
pedagogy becoming principal of Glasgow, and 
the principal of King’s College becoming the 
efficient head of the University of Aberdeen. 
Two universities were founded after the Refor- 
mation, Edinburgh in 1584, and Marischal 
College, Aberdeen, in 1598, the latter preserving 
a separate existence until its amalgamation with 
the university and King’s College in 1860. 
Collegiate residence was never introduced at 
Edinburgh, and it had died out elsewhere in 
Scotland by the beginning of the nineteenth 
century. A new constitution was devised for the 
Scottish universities in 1858, and was remodelled 
in 1889. 

In Ireland the University of Dublin (Trinity 
College), founded in 1591, was the only University 
until the nineteenth century, when institutions 
were established which have developed into 
the National University in the Free State, with 
colleges at Dublin, Cork, and Galway, and the 
Queen’s University of Belfast in Northern Ireland. 

Up to recent years women students were 
excluded from all the British universities. They 
were admitted to the Scottish universities in 
1892, and since that date have been received as 
frill members by all the universities except 
Cambridge. 

The Italian universities of the Middle Ages 
were numerous, and included, besides Bologna, 
Salerno (a medical school older than Bologna), 
Padua, Siena, Naples, Rome, Perugia, Pisa, 
Florence, Pavia, and Turin. In France the 
universities next in antiquity to Paris were 
Orleans, Angers, and Toulouse, all founded in 


the first half of the thirteenth century. Four 
universities (including Avignon and Grenoble) 
date frrom the fourteenth century, and Aix, 
Poitiers, Bordeaux, Nantes, and four others 
belong to the fifteenth century. Some Protestant 
French universities were established after the 
Reformation. The University of Paris exerted a 
profound influence in the history of Europe up 
to the Reformation, and in the history of France 
up to the great French Revolution, when all 
French universities and colleges were dissolved 
by a decree of the Convention. In the nineteenth 
century academic education was controlled by 
the University de France, really a State depart- 
ment, but in recent years some of the universities 
(including Paris) have been revived. There were 
some important mediaeval universities in Spain 
and Portugal, including Salamanca (founded 
before 1280), Lisbon (1290), Barcelona (1450), 
and Valencia (1500). Germany was late in 
establishing universities. The first was Prague 
(1848), followed by Vienna (1805), Erfurt (1379), 
Heidelberg (1885), and Cologne (1888). Eleven 
foundations were made in Germany and the 
Low Countries in the fifteenth century, including 
Leipzig (1409), Louvain (1425), Mainz (1470), and 
Tfibingen (1477), to which may be added Witten- 
berg (1502). In Northern Europe the most 
important universities were Oacow in Poland 
(1804), Uppsala in Sweden (1477), and Coi)en- 
hagen (1477). 

After the Reformation the most important 
new foundations were in Holland, which, after 
the vindication of its independence, rapidly ac- 
quired a great reputation for learning, and the 
Universities of Leyden (1575), Groningen (1014), 
and Utrecht (1684) were among the most famous 
in seventeenth-century Europe. In the more 
modem movement for the establishment of 
universities Germany took the foremost place. 
The German Reformation had already produced 
the Universities of Marburg (1527), KOnigsberg 
(1544), and Jena (1558), and from the end of the 
seventeenth century the German states started 
upon a new era of university-founding, illus- 
trated by Halle (1698), Gdttingen (1786), 
Erlangen (1748), Berlin (1810), and Bonn (1818). 
The foundation of Berlin University marks an 
important era in the history of the German 
universities, which, liberally endowed by the 
State, came in the course of the nineteenth 
century to enjoy a pre-eminent reputation. 

The oldest universities in the United States 
are Harvard (1688) and Yale (1701); and some 
other colleges, including King’s (now Columbia), 
New Jersey (now Princeton,) Pennsylvania, and 
WUliam and Mary, existed in the colonial period. 
The nineteenth century witnessed a very large 
extension of the university system, and there are 
now about 670 institutions described as uni- 
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versities or colleges, but only a small proportion 
of these are of recognized university standing. 
There has been a similar development in the 
British overseas dominions. Canada possesses 
twenty-two universities, of which the most 
famous are Toronto, M‘Gill (Montreal), Dolhousie 
(Halifax), and Laval (Quebec), and a large 
number of university cKillegcs. In Australia 
there arc universities at Melbourne, Sydney, 
Adelaide, and Perth, and there is also a University 
of New Zealand, with four constituent colleges. 
In South Africa the University of the Cape of 
Good Hope, established in 1878, has been suc- 
ceeded by the University of South Africa, with 
colleges at (Jrahamstown, Wellington, Bloem- 
fontein, Pretoria, Pietermaritzburg, and Potehef- 
stroom; and there is also the University of Ca^ie 
Town (a development of the South African 
College, founded in 1829), and the Universities 
of Stellenbosch and Witwatersrand. There are 
fourteen universities in India, including Calcutta, 
Madras, Bombay, and Allahabad. — Biblio- 
gbafhy: H. Rashdoll, The Universities of Europe 
in the Middle Ages; R. S. Halt, Life in the 
Mediceval University; M. Arnold, Schools and 
Universities on the Continent; Minerva (a Year 
Book of the universities of the world). 

University College, Oxford, the oldest in 
the university, founded about 1253, though the 
exact date of its foundation is doubtful. Its 
first statutes date from 1280. 

University Extension, a movement for 
bringing university teaching within the reach of 
a wider public. The scheme originated at Cam- 
bridge in 1878, and was adopted by I^ondon in 
1878 and by Oxford in 1885. Since then the 
movement has spread throughout Great Britain 
and Ireland. The organizations arrange for 
series of lectures to be given at local centres 
during winter, and for examinations to be held. 

Unknown Warrior. The unveiling of the 
War Memorial Cenotaph at Whitehall by King 
George V on 11th Nov., 1920 (Armistice Day), 
was immediately followed by the burial of an 
Unknown Warrior in Westminster Abbey. The 
body of a British private soldier, name unknown, 
had been removed from its first resting-place 
upon the Western Front and carried to 
Boulogne, where, on the night of 9th Nov., it 
lay in state in an improvised chapelle ardente of 
the thirteenth-century ch&teau. The following 
day, after receiving the salute of France from 
Marshal Foch, it was placed on board the French 
battleship Verdun and escorted across the 
Channel by representative vessels of the British 
navy; thence to its tomb among the nation's 
most illustrious dead. A similar ceremony was 
performed by several other countries. 

Unna, a town of Germany, in the Prussian 
province of Westphalia; an important railway 


junction on the Dfisseldorf-Soest line for Hamm 
and Frfindenberg. It is an ancient place which 
secured the privileges of a town in 1256 and was 
a member of the Hanseatic League, and it is 
now a brisk industrial town with a large beer- 
brewery, brick-kilns, cement-works, large tram- 
way-car works, iron-foundry, and mac;hine-shops. 
Pop. 20,000. 

Unst, the most northern of the Shetland 
Islands; length, 10 miles; average breadth, 
between 8 and 4 miles; pop. 1817. 

Unterwalden, a Swiss canton, bounded on 
the north by the Vierwaldstfttter See (Lake of 
Lucerne), on the east by mountains which 
separate it from Uri, on the south by Bern, and 
on the west by Lucerne; area, 295 sq. miles. 
It is divided into two valleys or half-cantons. 
Upper and Lower (Obwalden and Nidwalden), 
and these districts (politically distinct) each 
send a representative to the Swiss Council. The 
chief town of Obwald is Samen (pop. 4500), 
and of Nidwald, Stans (8000). Area: Obwalden, 
188 sq. miles; pop. 17,570; Nidwalden, 112 sq. 
miles; pop. 18,960. Both cantons are almost 
entirely German-speaking Roman Catholic. 

Unyoro, or Bunyoro, the most southerly 
district of the Northern Province of Uganda, 
bounded in the north by the Victoria Nile, 
south by the Nkussi River and the River Kofu, 
and lying east of Lake Albert, nearly the whole of 
Uganda's share of which is in Bunyoro. The 
district forms a native kingdom mled by a 
mukama, who presides over a parliament or 
lukiko at Masindi. Another lukiko sits at Hoima. 
Physically, Bunyoro is a plateau (8000-8800 feet 
altitude) capped by conical hills (4000-4800 feet), 
which reach their highest point in Palajold 
(4876 feet), north of Hoima. The plateau presents 
a steep escarpment, the eastern wall of the 
western rift valley, to Lake Albert, but the walls 
arc not so high or so imposing as those on the 
western side of the lake. The mean annual 
temperature is about 78® F., and there are four 
distinct seasons: (1) December to February 
(dry; 2'5 inches rainfall); (2) March to May 
(wet; 12 inches rainfall); June to August (dry; 
8 inches rainfall); (4) ^ptember to November 
(wet; 11 inches rainfall). Cattle-raising is im- 
portant. In Bunyoro the land is the property of 
the tribal chiefs and the mukama. Native coffee- 
plantations are extensive; but millet, sweet 
potatoes, and tobacco are the chief crops. 
Bunyoro is the chief afforested region of Uganda, 
containing the Budongo and Bugoma forests. 
Plumbago (near Hoima), graphite, and gold have 
been found, and iron ore is worked. Masindi 
is the capit^. It lies at the foot of Kigulya Hill 
(4500 feet), and, laid out in 1912, has developed 
rapidly, containing an hotel, prison, native 
hospital, European club, and golf-course. It is 
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connected by road with Butiaba (altitude, 2028 
feet, i.e. the same as Lake Albert), the best 
harbour on Lake Albert, and an outlet for pas- 
senger traffic from Uganda to the Belgian Congo, 
or down the NUe to Khartum. It is a hot, low- 
lying mosquito-trap. Kibero, 11 miles south of 
Butiaba, lies on an alluvial hat fringing the lake, 
and has salt-works and hot springs. Hoima 
(8665 feet), 18 miles from Kibero, was the 
Bunyoro head-quarters between 1900 and 1012. 
It is the centre of a millet-growing region, and 
is connected by road with Masindi (84 miles). 
Fajao (8704 feet) is on the Victoria Nile. Port 
Masindi stands at the head of Lake Kioga, where 
the Victoria Nile emerges, and is on the motor 
road to Masindi (29 miles). It is the terminal 
port of the lake-steamer service to Namasagali 
for the Busoga Railway to Jinja and Lake 
Victoria. The natives of the district call them- 
selves Banyoro and their kingdom Bunyoro, 
The Banyoro arc divided into two classes, 
Hamitic and Bantu, both speaking a Bantu 
language. The Hamites, the upper class, are tall 
and well formed nomadic pastoralists, and the 
Bantus, the lower class, are coarser and smaller- 
built sedentary agriculturists. 

Upanlshads, philosophical and religious dis- 
courses of the early Brahmans of India. Upanu 
shad is derived from the root sad, * to sit with 
the prefixes upa and ni, and seems to have 
originally meant sdance, attendance (of a disciple 
before a master), thence mystic doctrine. The 
oldest Upanishads were Sanskrit prose dis- 
courses belonging to the Arauyakas or * Forest 
Books ’ appended to the Br8hmauas (see below, 
under Vedas): thus the Aitareya and Kaushltaki 
Upanishads belong to the Rigvedic schools so 
named, the Chh&ndogya and Kena to the T&pdins 
and Talavak&ras of the Sftma-veda respectively, 
the Taittirlya to the Taittirlyas of the Black 
Yajur-veda, and the Brihad-&ranyaka to the 
Vajasaneyins of the White Yajur-veda. All 
these are probably not later than 500 b.c. Then 
came a number of similar tracts in verse, chief 
being the Katha or K&thaka (of the Kft^hakas, 
Black Yajur-vMa), Ifi&v&sya (of the Vfijasaneyins, 
White Yajur-veda), S^vetfi^vatara (Black Yajur- 
veda), and Mu 9 <U]w (Atharva-veda), which were 
followed by many others, mostly sectarian, in- 
cluding many of doubtful canonicity and some 
quite modem concoctions. The number usually 
admitted in modem editions is 108. 

Certain schools of Vedic philosophy had tended 
towards pantheism, conceiving the whole universe 
as being fundamentally a unity or single world- 
spirit; the Upanishads, progressing towards 
moni^c idealism, identified this spirit, which 
they called Brahma (neuter), with the self- 
consciousness (JUman, *self*) of the individual 
thinker. This idea they expressed in formuls 


like aham brahmdsmi, * I am Brahma *; tat team 
asi, * thou art It *. The intuitive recognition of 
this identity by the sage, they maintained, was 
the salvation of the soul, which thereby won 
release from the cycle of transmigration (the 
Upanishads, it should be observed, are the first 
Indian texts to enunciate distinctly the doctrine 
of transmigration). Much of the earlier Upani- 
shadic literature is obscure by reason of the 
authors' difficulty in finding philosophic ex- 
pression for their ideas; often, especially in the 
older parts of the Chhftndfigya, Taittirlya, and 
Brihad-ftranyaka, which are notably composite, 
they use symbols and metaphors derived from 
the phenomena of nature and the crude Vedic 
ritualism. Gradually, however, they threw off 
these fetters, and succeeded in uttering their 
thoughts in language of remarkable vigour and 
eloquence, though unsystematically and some- 
times inconsequcntly. The Upanishads above 
mentioned, together with a few others, came to 
be regarded as the scriptural authority for the 
highest religious-philosophic thought of India, 
and in order to harmonize them into a con- 
sistent system of idealism the Brahma-sQtra, a 
series of aphorisms wrongly ascribed to B&da- 
r&yapa, was composed, p)erhaps between a.d. 
200 and 500. On these bases were founded most 
diverse systems, such as the absolute monism 
of Saiikara, the semi-monistic theisms of Il&m&- 
nuja, Nimb&rka, and others, and the dualistic 
theism of Madhva. 

Upas, a tree coimnon in the forests of Java 
and of some of the neighbouring islands, and 
found also in tropical Africa. It is a species of 
the genus Antiaris (A, toxicaria), nat. ord. 
Moraceae. Many exaggerated stories were for- 
merly current concerning the deadly properties 
of this plant. The truth is, that the upas is a tree 
which yields a poisonous secretion and nothing 
more. 

Upington, a town of Cape Province, South 
Africa, the metropolis of an agricultural district. 
Pop. 8000. Sec South-West Africa (section 
Railways), 

Upper- Senegal -Niger, or French Sudan, u 
colony of French West Africa, comprising the 
former Senegambia and Niger territories, which 
in 1904 were amalgamated with the ^itary 
territory of Timbuktu to form one colony; area, 
617,600 sq. miles; pop. 2,500,000. The colony is 
entirely inland, and is traversed by the Senegal 
and the Niger Rivers. Native food-grains, 
ground-nuts, cotton, and sesame are the chief 
agricultural products; cattle-raising is pro- 
gressive; and there are many native manu- 
factures (leather, pottery, Ac.). Rubber and 
gum are important items of export. The Thi^s- 
Kayes Railway (see Senegal) enters the territory 
to the south-west of Ambid4^ and runs to Kayes, 
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whence there is an extension up the Senegal 
Valley, via BafoulaM and Kita, to the Niger at 
Bamako (the capital; pop. 16,000), thence up 
the right bank to Koulikoro (some 800 miles 
from Ambid^di). French Sudan has been the 
official name of the colony since Dec., 1920. 

Upper Silesia* See Silesia, 

Upper Volta, a colony of French West Africa, 
comprising a southern section of French Sudan, 
from which it was detached in March, 1010; area, 
154,500 sq. miles; pop. 2,080,000. ^e colony is 
entirely inland, lying within the great bend of 
the Niger, and its production is similar to that 
of French Sudan. Bouak^, the northern terminus 
of the Ivory Coast Railway, is connected by 
motor-car with Ouagadougou (pop. 10,400), the 
Upper Volta capital. 

Uppingham, a town of Rutland, England. 
It is an agricultural centre, but is especially noted 
for its grammar-school, which was founded in 
1584 by Archdeacon Johnson, and became one 
of the most important of English public schools 
under the headmastership (1858-77) of Edward 
Thring. Pop. 6250. 

Uppsala, or Upsala, a maritime Iftn (govern- 
ment) of Sweden, between the l&n of Vftstman- 
land and Stockholm, and with a seaboard on the 
Gulf of Bothnia. Agriculture flourishes in the 
plain, but in the north mining (chiefly iron at 
Dannemora) is the principal industry. The Iftn 
is served by the railway from Stockholm to 
Storlien (464| miles), viaStorvik (for Gefle (q.v.) 
and Falun). Uppsala, the capital, is on this line, 
and is connected also with Norrtelje, Enkdping, 
and Gefle direct. Enkdping (pop. 5000) is the 
second town of importance. It is a jimction on 
the Stockholm-Frovi line for Uppsala town, 
manufactures watches, and has market-gardening 
interests. Area of l&n, 2051 sq. miles; pop. 
188,500. 

Uppsala (ancient Ostra-Aros), the chief 
town of the l&n of Uppsala; served by rail to Gefle 
(71 miles). It contains the chief Swedish uni- 
versity, founded in 1477; a cathedral originally 
built b^ween 1260 and 1485, and containing the 
tombs of Swedish monarchs; and an observatory. 
Uppsala has been an archiepiscopal see since 
1276, when the archbishop removed from Gamla 
Uppsala, the old capital of the pagan kings of 
Sweden and the site of the Kungahogar, or 
Tumuli of the Kings, three huge burial-mounds 
named after the old Scandinavian deities, Odin, 
Thor, and Freya. The university library contains 
more than 250,000 volumes and about 7000 
MSS., including the Codex Argenteus, a Mceso- 
Gothic translation of the Gospels by Bishop 
Ulfilas (fourth century), captur^ at Prague in 
1648, and the main source of knowledge of the 
ancient Gothic language, the progenitor of 
modem Teutonic tongues. Both cathedral and 


university suffered greatly in the fire of 1702, 
as did also the old castle, now partly in ruins, 
but founded in 1548 by Gustavus Vasa. Pop. 
20 , 100 . 

UrsBmla is a condition due to the toxic 
state of the blood, and arises most probably as 
a result of the accumulation of substances which 
are normally excreted by the kidneys. The con- 
dition, which usually follows on some form of 
kidney disease, is an extremely serious one and 
often fatal. Its outstanding symptoms are 
headache, laboured and noisy breathing, gastro- 
intestinal disturbances, convulsions, paralysis, 
delirium, and coma. 

Ural, a river of Russia, which rises in the Ural 
Mountains, forms part of the boundary between 
Europe and Asia, and enters the Caspian after 
a course of over 1000 miles. 

Ural-Altaic (also called Turanian^ Finno^ 
TaiariCt and Scythian)^ a family of languages 
spoken by peoples inhabiting the * Turanian 
region ’ covered by the map given under Turanian, 
The name is a purely artificial compound indi- 
cating the two main topographical features and 
natural boundary-marks of the country in which 
originated the proto-historic language from which 
the tongues of the Ural-Altaic system arc said 
to have been derived. Much debatable ground 
remains to be explored, especially in regard to 
the genealogical connections of the various units; 
but the chief divisions and subdivisions of the 
family may be outlined as follows: 

I. Ugro-Flnnic. Finnic sul^otd>. — Finnish (or Suomi), 
spoken in Finland (see Finns); Tchudic (including Vwuc 
and Vodc; aee Tchtu^): Karwan, spoken from the White 
Sea to Lake Ladoga; Livonian and Crevinian; Estonian 
(see Esthonia); Lapponic (of Lapland, q.v.). See Ugro- 
Finns, 

Penman subgroup. — ^Permian, Sirienian, Votyak (q.v.), all 
three spoken around the Urals. 

Volga’-Finnic subaproup. — Mordvinian (of the Middle Volsa), 
Taheremissian (of the region between Kazan and Nuni- 
Noi^rod). 

Ugrie subgroi^. — ^Vogul (see Voguls), Ostyak, and Magyar 
(see Hungary), See Ugrians. 

z, Samosrsdlc. Sm Samoyeds. 

3. Tungus, spoken by the Manchus of Manchuria and 
the Tungus (a.v.). 

4. Mongollisii. — ^Mongolian (or Sharra),imoken westward 
of the Manchu groim in the north of the Chinese Empire; 
Buriat, spoken about Lake Baikal in the Far Eastern Republic; 
and Kaunuck (Western Mongolian), which extends west- 
wards to the C^ian and to European Ruasian between the 
Don and the Lower Volga. See Kalmucks. 

5. Turko-Tatarlc (Turkic or Tataric). — The groiqi 
extends from Thrace to the Lena (East Siberia), and indudes 
Yakut (q.v.); Kirghiz (q.v.); Nofl^ (spoken by the Russian 
Cossacks in the Crimea and south of the embouchure of the 
Volga towards the Sea oi Azov); Niguric (induding Nigur, 
Jagipuc, and Turkman; see Tuareomari), the dialectic tongues 
of Turkestan apart from the Kirghiz regions; and TurkLah. 
the tongue of the Oamanlis goierally, although the official 
Turidah language has many exotic dements, mainly Persian 
and Arabic. 

See artides 'Pan-Turanianiam\ Turkey {Ethnth 
logy)\ Tatars; Buriats; Philology (section 
Agglutinatwe Languages), — Cf. T. G. Tucker, 
Introduction to the Natural History of Language, 

Uralite, pseudomoiph of amphibole after 
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pyroxene, occurring in Igneous rocks. Also a kind 
of artificial fire-proof material manufactured from 
asbestos. 

Ural Mountains, a series of mountains and 
plateaux stretching nearly north and south 
between Europe and Asia, from the shores of the 
Arctic Ocean, for a distance of about 1900 miles; 
highest summit, 5518 feet. There is but little 
striking scenery, and the rise is so gradual in 
some parts that the traveller from Perm to 
Ekaterinburg, for instance, hardly notices that 
he has crossed the chain. The Ural Mountains 
are specially known for the gold, platinum, 
copper, coal, and iron which they contain. 

Uralsk, a former government of Russian 
Central Asia, now a government of the Kirghiz 
Autonomous Republic. It is mainly a flat sandy 
plain, marshy in places, and rising in the north 
to a hilly steppe. The Ural, Sagis, and Emba arc 
the chief rivers. Agriculture is confined to the 
north, and the main business is cattle-raising. 
Uralsk is the capital. Area, 81,711 sq. miles; 
pop. (1928), 680,000 (largely Muslim-Kirghiz). 

Uralsk, a town of the Kirghiz Republic, 
Central Asia, capital of the government of 
Uralsk, at the confluence of the Tchegan and 
Ural; served by rail from Saratov (q.v.). It is 
an up-to-date place with churches, mosques, 
library, museum, high school, theatre, musical 
academy, and several newspapers. A brisk trade 
is carried on in cattle and fish. Pop. 88,000. 

Uranium, a metallic element, the atomic 
weight (238*2) and atomic number (92) of which 
are the highest known. The chief source of the 
element is the mineral uraninite, or pitch- 
blende (q.v.). Chemically it is related to chro- 
mium, molybdenum, and tungsten. It forms two 
series of salts, uranous and uranyl. Sodium 
uranate, or uranium yellow, is used as a pigment 
for painting on glass and porcelain. The chief 
interest of uranium, however, lies in its radio- 
active properties (see Radio-activity), In its 
minerals, it is always associated with radium, 
the proportion in an old mineral being 880 milli- 
grams of radium to 1000 kilograms of uranium. 
The low-grade ore camotite, which occurs abun- 
dantly in Colorado, is now worked on a large 
scale for radium. 

U'ranus, in Greek mythology, the son of Gsa, 
the earth, and by her the father of the Titans, 
Cyclopes, and Hecatoncheires. He hated his 
children, and confined them in Tartarus, but 
on the instigation of Gea, Kronos, the youngest 
of the Titans, overthrew and dethroned him. 

Uranus, in astronomy, one of the major 
planets, and the seventh from the sun, discovered 
by Sir William Herschel in 1781. It was first 
called Georgium Sidus, in honour of George III, 
and afterwards Herschel, in honour of the dis- 
ooverer. To the naked ^e it appears like a star 


of the sixth magnitude. Its mean distance fix>m 
the sun is about 1782 millions of miles, and the 
length of the year 80,688 days, or about 84 of 
our years. Its mean diameter is estimated at 
over 80,000 miles. Its volume exceeds the earth*8 
about 60 times, but as its mean density is only 
about one-fourth of the earth's, its mass is only 
about 14*6 times greater. From the shift of lines in 
the spectrum, a rotation period of lOf hours has 
been deduced. Uranus has four satellites, re- 
volving in a plane which is only 8° frum being 
perpendicular to the ecliptic. Their motions 
projected on the ecliptic are retrograde, or east 
to west. 

Urban, the name of eight Popes, of whom the 
most notable were: Urban II, 1088-99; it was 
at his instigation that the first Crusade was under- 
taken, and Jerusalem captured. — Urban VI, 
1378-89, so exasperated the cardinals by his 
reforming zeal that they caused a schism in the 
Church by electing Clement VII. The two Popes 
excommunicated each other until Urban died, 
imdcr circumstances which suggested poisoning. 
— Urban VIII (Maffeo Barberini), 1628-14, was 
more of a temporal prince than a cleric, and was 
the Pope who condemned Galileo and Jansen. — 
Cf. L. Pastor, History of the Popes, 

Urbana, a city of Ohio, United States, the 
county seat of Champaign county; served by 
the Erie and other railways. It is the seat of 
Urbana University, and is a farming centre, with 
manufactures of telephones, paper, and machine- 
shop products. Founded in 1805, it became a 
city in 1867. Pop. 11,000. 

There i« another Urbana in lUinoia, the scat of lUinoia 
State Univenity. Pop. 10,000. 

Urbi'no (ancient Urblnum), a city of North 
Italy, in the province of Pesaro e Urbino. It is 
the see of an archbishop, and seat of a small 
university (founded 1671); the chief buildings 
are the ducal palace and the cathedral (1801). 
It was the birth-place of Raphael, whose house is 
still shown. Pop. 18,117. 

Urea, or Carbamide, CO(NH|)s, a soluble 
crystalline substance occurring in urine. It may 
be regarded as the final product of the oxidation 
of nitrogenous compounds in the body. Urea 
was the first animal product to be prepared 
83 mthetically. 

UredinesB, a large, important, and very 
numerous family of Fungi, comprising about 20 
genera and 1500 species, commonly known as 
rusts. They are all parasites on higher plants, 
and many cause most destructive diseases on 
cultivated plants, especially the species of 
Puccinia that attack cereals and the coffee- 
rust (Hemileia). See articles on these and on 
Melampsora and Uromycea, 

Urfa, a town of Turkey, in Asia Minor. There 
are several cotton manufactories, and trade is 
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carried on in wheat, wool, hides and skins, and 
cotton. Pop. 55,000. 

Urfa » the modem embodiment of the ancient city of 
Edma, which, built by Seleucua Nicator, fell into the hands 
of the Saracens in a.d. x 184. In Christian times Edetsa was 
the principal seat of Oriental learning, and was famous for 
its schools of theology, the chief of which was the Scholia 
Ftnica, carried on especially for the instruction of Christian 
Peraians, who were at that time ipxat students of Syriac. 
Under John, Patriarch of Antiodx, and Ibas, Bishop of 
Edessa, the professors took a leading part in the Nestorian 
controversy, and their Nestorian teachin^n led to the ulti- 
mate downfall of the school, which was demolished in 489 
by Zeno, the Roman Empero^ the professors having already 
bMn expelled by Mar^rus, Bishop of Edessa. Edessa has 
been mistaken for Ur of the Chaldees (q.v.), but, as the name 
probably does not go back farther than 150 B.c., this conten- 
tion is inadmissible, although it is believed by Mahommedans, 
whose chief mosque is called the Mosque of Abraham. 

Urga, the capital of Outer Mongolia; Pop. 
80,000. See Mongolia. 

Uri, a canton of Switzerland, bounded by 
Schwyz, Unterwaldcn, Valais, Tessin, Orisons, 
and Glams; area, 415 sq. miles. The chief 
industries are stock-raising and dairying. The 
inhabitants are mostly German-speaking Roman 
Catholics. Uri was one of the three original 
Swiss cantons. The capital is Altorf (Altdorf). 
Pop. (1020), 28,078. 

Uri comprises the valley of the Reuse, which passes into 
dxe Plain of Altdorf lying on the Umer See, the eastern arm 
of the Lake of Lucerne. The Rcuss Valley is traversed by 
Uxe famous St. Gothard Railway, opened in 1887 and form- 
xiw pm of the trunk line from Lucerne to Bellinzona, Lake 
Mahore, Lugano, Chiasso, and Rome. From Lucerne it 
runs by wav of the north shore of the Lake of Lucerne, 
via Kilssnacht (pop. 4000), Goldau (for Zhrich; 2000), ana 
FlUelen (1000; me port of Altdorf). to Altdorf (34 miles from 
Lucerne); then up the Reuss Valley, via Eratfeld, Amsteg, 
GurtnelU^ and Wassen, to Gbschenen (1000; for the St. 
Gothard Tuimel, 9^ miles long). FlUelen and Altdorf are 
connected by electnc tramway, and Altdorf stands at the 
junction of the Reuss Valiev with that of Schiichen, along 
which a line runs, via the Kiausen Pass (6400 feet altitude), 
to Linthal (31 miles). 

Uric Acid is found normally in the urine of 
mammals in small quantities, and is the means 
by which a small quantity of nitrogen is excreted 
from the body. In birds and reptiles, however, 
it is found in much larger quantities. When 
pure it crystallizes in colourless rectangular 
plates or prisms, but in human urine, when 
precipitated, it takes on many varied sh^ies and 
forms. In excess it tends to form concretions 
(calculi) found in the kidneys and bladder. See 
Calculus. 

Urim and Thummlm, the sacred lots by 
which the Israelites ascertained the Divine will. 
The explanation that the words mean and 
perfection is generally rejected. The lots were 
two in number, and it was therefore agreed 
beforehand as to the manner of interpreting the 
issuing lot. To handle the urtm and thumnUm 
was a prerogative of the priests, and in Eaaod. 
xxviii, 80, they are described as part of the high- 
priest's costume. The urim and tbummim have 
been identified with the jewels of the high-priest’s 
breastplate, and it has been oonjeotured that 


they were two stones of different colour. The 
rabbis supposed that these stones indicated the 
Divine will by a preternatural luminosity. 

Urine is the fluid excreted by the kidneys, 
passing from them down the ureters to the 
bladder, where it accumulates, to be discharged 
from the body through the urethra. The urine, 
which has a characteristic odour, is normally 
acid in reaction, but it becomes less acid and 
may even become alkaline during digestion. 
The specific gravity in health is between 1010 
and 1025, varying inversely with the quantity, 
while in certain pathological conditions it goes 
below, and in other conditions above, these 
limits. Normally about 50 oz. are passed in 
twenty-four hours, and of that amount 1( oz. 
are solids, the chief constituents of normal urine 
being water, urea, and sodium chloride. 

Urocystls, a genus of parasitic Fungi, family 
Ustilagineffi. U. occulta destroys shoots of rye, 
and U. Cepulce attacks and often kills seedling 
onions. 

Urodela, an order of amphibian vertebrates 
in which the larval tail is alwa3rs retained in the 
adult, the body being elongated posteriorly into 
the tail. There are two sections, the Perennv 
branchiate Urodela, in which the gills are retained 
through life, as in protcus, siren, &c,; and the 
Coihtcibranckiaie, in which the gills disappear at 
maturity, as in newts and salamanders. 

Ur of the Chaldees, a Sumerian city, the city 
of Abram, which he and his family left to proceed 
to the land of Canaan. It is mentioned in Gen, 
xi, 28, 81; xv, 7; and Neh. ix, 7, but no clue to 
its position is given. Stephen, however, places 
it in Mesopotamia (Acts, vii, 2-4), and his 
statement, or the implication contained in that 
part of his speech, has given rise to a great 
amount of controversy among theologians and 
geographers, some of whom have mistaken the 
place for Urfa (q.v.). The most oonunonly 
accepted theory at the present time assigns the 
locality to the real Chaldsa, the low country 
near the Persian Gulf, and specifically to modem 
Mugheir or Mukayyar, a place near the Eu- 
phrates opposite its junction with the Shatt-el- 
HaX (from the Tigris). This place represents the 
Babylonian Vru, and satisfies, besides, all the 
requirements of the Biblical Ur. Warka is no 
longer considered as Ur, but is identified with 
Erech of Gen. x, 10. 

Uromyces, a genus of parasitic Fungi, fiunily 
Uredines, distinguished firom Puccinia by the 
one-celled winter-spores (teleutospores). The 
most important species are U. JBetce, l^et-rust; 
U. appendiculaiua, scarlet-runner rust; U, 
Fabce, broad-bean rust; and U. Piai, pea- and 
vetch-rust; the last-named is hetercecious (see 
Puccinia), the cluster-oup stage growing on 
species of qnirge (Euphorbia). 
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Ur'sula, St., a virgin martyr, according to 
the legend, a daughter of a prince in Britain put 
to death at Cologne by a horde of Huns, some 
say in a.d. 884, others in 458, together with 11,000 
virgins who accompanied her. According to an 
earlier and more probable reading, the number 
of her companions was only eleven. 

Ur'aulines, or Nuns of St. Ursula, a sister- 
hood founded by St. Angela Merici, at Brescia, 
in 1587. The Canadian Ursulines date from 
1689; the Irish from 1771. The Ursulines have 
several educational establishments in Ireland, 
England, and Scotland. 

Urtlca'ceaB, a natural order of dicotyledonous 
(apctalous) trees, herbs, and shrubs. In an 
extended sense the order includes the Ulmese, or 
elm family; the Moraceo:, or mulbeny family; 
and the Cannabineae, or hemp family. But the 
order is more frequently confined to the Urticese, 
or nettle family; typical genus, Urtica (see 
Nettle), The juice of the restricted order is 
watery, not milky; the wood in the arboreous 
or shiubby species, which are all tropical, is soft 
and light. The fibre of the bark of some is valu- 
able. 

U'rubu, the native name of an American 
vulture, the Catharista atraius (black vulture or 
zopilote), very nearly allied to the turkey- 
buzzard. This voracious bird is common in the 
Southern States of North America, acting as a 
scavenger. 

Uruguay, the smallest republic of South 
America, known officially as the RepUblica 
Oriental del Uruguay. It is divided into nineteen 
departments as follows: 


Departments. 


Area.i 
sq. Miles. 

Population 

(approx.). 

Artigas 



4>394 

40.000 

Canelones . 




122.000 

Cerro-Largo. 



S.763 

60,650 

Colonia 



a>i93 

90,200 

Durazno 



5.525 

58,550 

Flores . . 



1.744 

24.870 

Florida 



4.073 

65,660 

Maldonado . 



1.567 

43,000 

Minas . . 



4.819 

71.850 

Montevideo . 


1 

256 

393,170 

PaysandU 



5.115 

76,000 

Rio Negro . 



3.269 

39W 

Rivera 



3.793 

48,300 

Rocha 



4.2TC 

50,000 

Salto . . 



4.86s 

80,650 

San Jos< 



2,688 

64,000 

Soriano 



3.561 

59.300 

Tacuarembd 


8,112 

70,000 

Treinta y Tres 


3.682 

43.400 

Total . . 

72,153 

1,500,600 


^Area according to The Statesman’s Year Book. 


Montevideo is the republican capital; other 
towns are Paysandd, Minas, Maldonado, Rivera, 
Rocha, and Fray Bentos, articles on whi^ should 


be referred to. Other departmental capitals 
(besides those mentioned) are: San Eugenio, 
capital of Artigas, Uruguay's most northern 
department; Canelones, or Guadeloupe, capital 
of Canelones, the chief Uruguayan stock-raising 
department; Melo, capital of Cerro-Laigo; 
Colonia, seaport-capital of Colonia; Durazno, or 
San Pedro del Durazno, capital of Durazno; 
Trinidad, capital of Flores; and Florida, capital 
of Florida. Mercedes is the chief port on the 
Rio Negro. 

Physical. — Uruguay comprises two distinct 
regions, plain and plateau. The latter forms the 
southern projection of the Brazilian Highlands, 
and is divided roughly into an eastern division, 
the Cuchilla Grande, and the more northerly 
Cuchilla del Hacdo, ]^th being under 1500 feet 
altitude. On the eastern frontier (to the Brazilian 
department of Rio-Grande-do-Sul) is the Lago 
Mirim, to which the eastern versant of the Cuchilla 
Grande is drained, mainly by rivers of the 
Cebollati system. The hydrographic system of 
Uruguay is simple, for, excepting only the small 
area of coastal drainage, the rest of the republic 
belongs to the drainage bosin of the Uruguay 
River, which forms the whole of the western 
frontier (about 285 miles). Nearly the whole of 
the waters of the central region of Uruguay are 
carried to this stream of the Rio Negro with the 
Yi and other affluents, whose drainage basin is 
thus equal to one-half (approximately) of the 
total area of the republic. In addition to the 
Uruguay river-frontage, there is a seaboard of 
120 miles on the Atlantic and of 285 miles on 
the La Plata estuary. Rainfall is about 48 inches 
per annum, well distributed over the whole year; 
and the mean annual temperature is 62'’ F. 
(January, 78*’; July, 51*8”). May is the rainiest 
month in Montevideo. Generally speaking, the 
climate is an exceptionally healthy one, and is 
reflected in the mentality and physique of the 
people. 

^oduction. — The live-stock industry dwarfe 
all others in Uruguay, and the production of 
meat, hides, skins, and wool is highly specialized. 
With the meat trade such firms as Liebig's, 
Armour, and Swift are mainly concerned, and 
slaughter together between 800,000 and 600,000 
cattle, and from 100,000 to 880,000 sheep per 
annum. About 60 per cent of the area is used 
for pastoral purposes, and over 90 per cent of the 
exports are connected directly with the meat- 
pr^ucing industry. The wool-clip is important. 
Only about 5 per cent of the area is devoted to 
agriculture, which is confined mainly to the 
departments of Canelones, Colonia, Florida, 
Minas, and San Jos4. Wheat, com, and oats 
are the chief crops. Wine ii produced in Cane- 
lones, Colonia, Paysandd, and other departments. 
Miscellaneous industries include the brewing of 
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beer, match-making, and manufactures of leather 
and leather goods, fUmiture, and household 
commodities in general. Uruguay’s best cus- 
tomers are the United States, United Kingdom, 
Germany, France, Spain, Italy, Brazil, and 
Argenti^, and with these countries the bulk of 
her trade is carried on. Imports are confined 
chiefly to manufactured goods, such as sugar, 
coffee, rice, olive-oil, kerosene, wood, alcohol, 
cotton stuffs for clothing, cotton yams and 
thread, clothing of all kinds, agricultural ma- 
chinery, and paper. 

Commumeatiottt. — The republican mercantile marine is 
insignificant, and maritime communications are maintained 
largelr by foreiaD ahippina. There are z6a5 miles of rail- 
ways, of which 139 miles are State-owned. The chief line 
is mat operated by the Central Uruguav Railway, and known 
aa the Combined System (980 miles), the trunk Ime of which 
serves the central departments and connects Montevideo 
with Rivera and Santa Anna do Livramento (Brazil). The 
Midland (3Z0 miles) centres on Paysandd. and the North- 
Western (113 miles) on the river-port or Salto, which it 
connects with Uruguayans (Brazil) and with the Northern 
Railway (73 miles) at Isla Cabello. San Eugenio or Artigas 
is the terminus of the latter system, which serves a thinly 
peopled stock-raising region. Operated by the State are the 
lines Olmos-Maldonado (78 miles), Montevideo-Santiago 
Vasquez (12 miles), Durazno-Trinidad (29 miles), and Rocha- 
La Paloma (20 miles). The standara gauge u 4 feet 8| 
inches. See Rio-Grande-‘do~Sul. 

Social, djc, — ^The predominant religion is the 
Roman Catholic, but religious liberty is guaran- 
teed, and Church and State are distinct. Primary 
education is compulsory, and there is a university 
at Montevideo, besides polytechnics throughout 
the republic, and a military college. There is a 
small voluntary standing army, which is sup- 
ported by a conscripted National Guard divided 
into three * bans ’ of varying age-limits. The total 
war strength of both corps amounts approxi- 
mately to 150,000 men. A * fleet ’ of four nonde- 
script vessels is maintained. There is a theoretical 
gold standard, but only foreign gold is in circula- 
tion. Silver coins are the peso (dollar) of 100 
centisimos, and the 50 centisimos and 20 centisimoa 
pieces. Nickel coins worth 5, 2, and 1 centisimoa 
are minted. Weights and measures are on the 
metric system. 

Qcfoemment, — Executive power is in the hands 
of a President and Administrative Council. The 
President is elected by popular vote for a term 
of four years, and may seek re-election eight 
years after the expiry of his term of office. The 
Council is elected by popular vote. Legislative 
power is vested in a bicameral Legislature com- 
prising a Senate (appointed by an Electoral 
College of the people’s own choosing, one 
Senator from each department sitting for six 
years) and a House or Chamber of Representa- 
tives (elected by popular vote for three years; 
one member to 120,000 adult males). A Cabinet, 
with portfolios of Foreign Aflkirs, War, Marine, 
and Interior, is appointed by the President; and 
to it the Council sends ministers of Education, 
Finance, Industry, and Public Works. 


History , — ^The early history of Uruguay is that 
of Montevideo, which was founded by Spaniards 
in 1726, more as an outpost of Buenos Ayres than 
anything else, and ultimately (1778) became a 
free port. The expulsion of the Spaniards, in 
1815, was followed by the occupation of the La 
Plata zone by Portuguese troops and the annexa- 
tion of the region to Brazil (1824). In 1827, 
however, the imperialist regime was overthrown, 
and the independence of Uruguay was recognized 
by Argentina and Brazil on 25th Aug., 1828, 
mainly by the intervention of Great Britain. 
Montevideo suffered a nine-years’ siege by Argen- 
tinian troops between 1843 and 1852. Anarchy 
reigned for many years, and revolution followed 
revolution with such rapidity that public welfare 
ceased to be attended to, and power was in the 
hands of the strongest, which by no means im- 
plies that it was also the monopoly of the fittest. 
After an appalling period of bloodshed and 
corruption Juan Cuestas became President, and 
laid the foundations of political stability. He 
was succeeded in 1907 by Claudio Williman, 
who further improved the government and the 
public services, and gave place in 1911 to Jos^ 
Battle y Orddnez, who completed the work of 
organizing the public departments, Ac., and the 
suppression of revolutionary movements. Feli- 
ciano Vieira was the War President. He was 
elected in 1915 and was of pro- Allied sympathies. 
Uruguay declared war on (Germany on 6th Oct., 
1917. Vieira was succeeded in the presidency 
by Baltasar Brum. 

Bibliooraphy; P. F. Martin, Through Five 
Republics; The Statesman's Year Book (article 
Uruguay); A. H. Keane, Uruguay (in Central 
and South America volume of Stanford’s Com* 
pendium of Geography); H. J. Gordon Ross, 
Argentina and Uruguay; W, H. Koebel, Uruguay; 
Reports on economic and financial conditions in 
Uruguay (issued by H.M. Stationery Office). 

Uruguay, Rio, a river of South America, 
rising in Southern Brazil, and flowing southwards 
to form, with the Parand, the Rio de la Plata 
(q.v.). It forms the territorial boundary between 
Argentina and Brazil, and between Argentina 
and Uruguay. See PaysandH, 

Uniguayana, a city and river-port of Rio 
Grande do Sul, Brazil, on Uruguay River; 
served by rail to Montevideo, via Quarahim 
(frontier) and Paysandd (q.v.). Pop. 4000. 

Urumchi, a town of Chinese Turkestan. It 
is a caravan and trading centre. Pop. 80,0(X). 

Urundi and Ruanda, two provinces of former 
German East Africa. After the conquest of this 
colony, and at the end of the European War, it 
was assigned in its entirety to Britain as manda- 
tory. The Imperial Government, however, 
handed over most of Ruanda and Urundi to 
the Belgian Congo. 
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Unis, a kind of large ox aUch ran wild in 
Gaul at the period of the Roman invasion, as 
described by Ccesar, perhaps the wild ox such 
as still exists at Chillingham in Northumberland 
and Hamilton in Lanarkshire, or else the aurochs. 

Use, in law, the benefit or profit of lands and 
tenements that are in the possession of a person 
who simply holds them for another person, the 
real beneficiary. He to whose use or benefit the 
trust is intended, enjoys the profits, and is called 
cestui que use (= for whom is the use). All 
modem conveyances are directly or in^rectly 
founded on the doctrine of uses and trusts, which 
has been deemed the most intricate part of the 
property law of England. 

Usedom, a Prussian island in the Baltic, on 
the Pomeranian coast; area, 150 sq. miles. 
Agriculture and fishing are the chief industries. 
Swinemfinde (the district capital) and Usedom 
are the chief towns, and both are served by a 
branch of the Stettin-Stralsund Railway from 
Ducherow. 

The shores of Usedom are studded with villases, which 
are all linked up by coastal railway with Swinemiinde, and 
which are largely frequented for sea-bathing. Among them 
are: Ahlbeck (pop. 4000), Herini^orf (1000; pier, over 
15,000 bathers come here yearly), Uckeritz, Koserow (700), 
and Zinnowitz (aooo; about 10,000 bathers yearly). 

Ushak, a town of Anatolia, in the vilayet of 
Bmsa, on an afiluent of the Menderes; served by 
the Central Railway to Konieh and Smyrna. 
Valonia and cereals are exported, but the town 
is best known by its carpets. Pop. 7000. 

Ushant (u-shanC; Fr. Ouessant), an island of 
France, 15 miles off the west coast of the de- 
partment of Finist6re, to which it belongs; 
area, 0 sq. miles. Fishing and the rearing of 
sheep are the principal occupations. Pop. 2568. 

Usher, or Ussher, James, Irish prelate, bom 
at Dublin 1580, died 1656. He took orders in 
1601; in 1607 received the professorship of 
divinity at Trinity College, Dublin, and the office 
of chancellor of St. Patrick's; in 1 620 the bishopric 
of Meath; in 1623 a place in the Irish Privy 
Council; and in 1624 the primacy of all Ireland. 
He was a man of great erudition, liis chief works 
being the Annales Veteris et Novi Testamenti, 
which forms the basis of the received Biblical 
chronology; and BrUannicarum Ecclesiarum 
Antiguitates, 

Usk, a river of South Wales and Monmouth- 
shire, rising on Carmarthen Van, and flowing 
past Brecon, Abergavenny, Usk, Caerleon, and 
Newport to the Bristol Channel, which it joins 
4 miles south of Newport after a course of 69 
miles; drainage basin, 550 sq. miles. Between 
Newport and the embouchure the river is 
navi^ble, and in the higher reaches it is noted 
for salmon and trout. 

Usk, a town of Monmouthshire, England, on 
the Usk. It is a place of ancient foundation. 


representing the Brythonic Brynbega and the 
Roman BuUoeunu There is a grammar-school, 
and ruins of a castle founded by the Clares in 
the early thirteenth century, and said to be the 
birth-place of Edwaid IV and Richard III. The 
church of St. Mary represents a Benedictine 
nunnery also founded by ^e Clares. Pop. (1021 ), 
1406. 

Uakub, or Skoplje (the former being the 
Turkish and the latter the Slav form), a town 
of Yugoslavia, at the head of navigation on the 
Vardar; an important strategic rail and road 
centre, 150 miles from Salonika, on the Belgrade- 
Nish-Salonika Railway, which follows the ancient 
Egmontian Way, the north and south route 
between the ^Egean and the Danube along the 
Morava and Vardar Valleys. A branch line runs 
to Mitrovitza (75 miles). Skoplje is an im- 
portant trading and distributing centre whose 
commercial wealth is of recent growth. There is 
an opium market; and there are cotton-factories, 
tanneries, and dye-works. Leather, metal goods, 
grain, and plums are exported; antimony is 
found in the vicinity, and the town is also a 
centre of Yugoslavian cereal cropping (maize, 
barley, and oats) and sericulture. 

Skoplje is the ancient Scupi, and represents 
JusHniana Prima, the city built by Justinian 
after the destruction of Scupi by earthquake 
(a.d. 518). The ruins of Scupi may still be seen. 
In the fourteenth century the town fell to the 
Osmanlis, from whom it was retaken by the 
Serbians in 1912, and lost to the Bulgarians in 
1915 (European War), passing eventually to 
aggrandized Serbia. 

Ussuri, or Usuri, a river of Eastern Asia, 
a right-bank tributary of the Amur, forming with 
the Sungacha (rising in Khanka (Hanka) Lake) 
the boundary between the Maritime Province of 
the Far Eastern Republic and the Chinese 
province of Manchuria. It is navigable for nearly 
the whole of its length (478 miles). The railway 
from Vladivostok to Khabarovsk follows the 
Ussuri Valley. 

Ustila^em, or Smuts, an interesting group 
of parasitic Fungi, usually classed as a low type 
of Basidiomycetes, but possibly more nearly akin 
to the Chytridinee. They attack various parts 
of the host, causing characteristic malformations, 
and ultimately filling the invaded organs with 
sooty masses of minute spores produced in 
prodigious quantities. The leading genera are 
Ustilago, the different species of which are the 
cause of smutted com in cereal crops; Tilletia, 
one species of which (T. tritici or T. caries) pro- 
duces the ' bunt * or * stinking smut * of wheat; 
and Urocystis. 

Ustron, a town and health-resort of South'* 
Western Poland, on the Weichsel; served by 
rail to Bielsco (Bielitz). It has a bathing 
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Institute with mud-baths, an ironworks, and 
machine-shops. Pop. 6000. 

Usury (Lat. usus^ use), originally the payment 
of interest as consideration for the use of money; 
now the taking of iniquitous or illegal interest. 
By the Mosaic Law usury was forbidden among 
the Hebrews, though permitted between a 
Hebrew and a stranger; and the Canon Law, 
following the precept ** Lend, hoping for nothing 
again ”, prohibited it entirely. Gradually, how- 
ever, many devices were adoptcnl for overcoming 
the strict letter of the law, and by the sixteenth 
century the taking of interest had come to be 
generally recognized os fair and proper. From 
that period a series of statutes came into existence 
for the purpose of regulating the rates to lie 
charged. For long the legal rate was 5 per cent, 
and no higher was enforceable; but in 1854 the 
usury laws were swept away and borrower and 
lender, generally speaking, left free to agree 
upon any rate of interest. Pawnbrokers’ charges, 
however, are still strictly regulated by law, and 
the courts have power to review any transaction 
with a moneylender in which an excessive rate 
of interest has been charged. Sec Moneylenders 
Act; Pawnbrokers. 

Utah, a state in the Mountain division of 
the United States. It is mountainous (general 
elevation, 6000 feet), and is divided into two 
regions by the afTrircstcd Wasatch Mountains, 
an extension of which, the Uinta Mountains 
(Gilbert Peak, 18,680 feet altitude), bounds the 
state in the north. The west belongs to the great 
basin, and is largely desert., a feature being the 
saline lakes (Grc‘ut Salt, Sevier, &c.). Utali Lake 
is fresh. In the subinontane zone conditions 
are more favourable. The east is a rugged 
mountain region which, with the south and part 
of the south-east of the state, is drained to 
streams of the Colorado river-system. The mean 
annual temperature at Salt Lake City (the 
capital) is 5V5° F. (January, 20*0”; July, 76*0®), 
and the rainfall 16 inches, MorcJi, A)>ril, and 
May being the rainiest montlis. Towns iiu^ludc 
Ogden (q.v. ), Provo, and Logan. There arc over 
2600 miles of railway (about 500 being electric). 
Utah is largely agricultural, producing wheat 
and oats (the chief cereals,) maize, rye, barley, 
potatoes, and hay. Stock-raising is progressive, 
and wool is laigely produced. Mineral products 
are important, and include aigcntiferous lead, 
zinc, copper, iron ore (hematite and magnetite), 
sulphur, petroleum, coal, salt, and precious and 
semi-precious stones. In religion the state is 75 
per cent Mormon. Of the people, about 18 per 
cent are foreign-bom, and of this number 26 
per cent are English and over 12 per cent Irish. 
Only about 1 in 68,000 is coloured. Education 
is Cm and compulsory between the ages of six 
and sixteen years, and a measure of secondary 


instruction up to eighteen years is enforced. The 
University of Utah (Salt Lake City), agricultural 
college (Logan), Mormon University (Provo), and 
Mormon College (Logan) are the c^ef seats of 
higher education. Area, 84,900 sq. miles (2800 
being water); pop. (1020), 440,806 (about 1560 
being Indians, for whom there are 2880 sq. miles 
of reservations). 

Settled by Mormons in 1847, Utah became a 
Territory in 1850 and a state of the Union in 
1806. There is a bicameral Legislature, com- 
prising Senate (20 members, elected for four 
years) and House of Representatives (55 mem- 
bers, elected for two years). Two Senators and 
two Representatives are sent to Congress. 

Utah Lake, a fi^hwater lake of Utah, 
United States. It is 25 miles in length north to 
south, with an extreme width of 18 miles. Its 
waters are drained into Great Salt Lake by 
means of the River .Jordan. 

Utersen, a town of Holstein, Prussia, on the 
navigable Pinnau; the terminus of a light 
railway to Torncsch. There are many industries, 
such as hat-making, tanning, brewing, and the 
manufacture of leathers, machinery, doth, and 
cigars. A considerable shipping trade centres 
in Utersen. Pop. 9000. 

U^tenis, or Womb, an organ of females, 
situated between the bladder and rectum, in 
which the embryo is contained until it arrives 
at maturity, when it is finally born or expelled. 
In the virgin female it is somewhat pear-shaped, 
and measures about 8 inches long, 2 inches broad, 

1 inch thick, and weighs about 1^ oz. It is 
divided into a fundus or base, a body^ and a 
cervix or neck. It opens into the vagina by a 
transverse aperture (os uteri). The organ is 
retained in its place by certain ligaments derived 
from the peritoneum. Its internal cavity is small, 
and at each superior angle at the fimdus a 
Fallopian tube or oviduct enters. These tubes 
convey the ova or eggs from the ovary (q.v.) to 
tlie uterus. In structure the uterus is compeised 
of on outer serous coat, a middle muscular 
coat, and an inner mucous lining. The arteries 
of the uterus are derived fh>m the mtemal iliac 
and the aorta; the veins are large, and are called 
sinuses in the impregnated state. The nerves 
spring from the inferior hypogastric and sper- 
matic plexuses, and from the third and fourth 
sacral nerves. The womb is liable to many 
diseas es , of which the most frequent and im- 
portant are inflammatory affections and tumours. 
It is also liable to become displaced in various 
ways, from laxity of its ligaments and other 
causes (see Prolapsus Uteri), 

Utica, an ancient city of Tunisia, North 
Africa, of which only vestiges now remain. 
According to Aristotle, it was fbonded in 1100 
B.C. (i.e. 287 years before Carthage) as a Tyrian 
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(Phcsnician) colony, and stood at the embouchure 
of the Bagradaa in the Bay of Carthage (Gulf of 
Tunis). It had artificial harbour-works and 
extensive fortifications; but the former have 
now been silted up and almost covered by 
deltaic deposits of the Bagradaa (modem 
Majerda). Utica was the centre of a great corn- 
raising region with a large export trade (especially 
with Rome), and mineral-veins in the adjacent 
hills were extensively worked. Although the 
ally of Carthage firom early times, Utica made 
a separate peace with Rome during the third 
Punic War, and received a grant of (/arthoginian 
lands, becoming, later, the capital of the Roman 
province of Africa. It was the scene of the death 
of the younger Cato. Falling to the Vandals 
under Genseric (a.d. 489), it was recovered by the 
Byzantines, and later conquered by the Mahom- 
medans, who eventually destroyed it. Valuable 
marbles and columns were transported to Tunis, 
and were embodied in the fabric of the great 
mosque there. See Carthage (map and article). 

Utica, a city of New York, United States, 
the county seat of Oneida county, on the Mohawk 
River; served by the New York Central, Dela- 
ware, Lackawanna & Western, the West Shore, 
and other railways, and by the Erie Canal. It 
is an industrial city, and is the export centre for 
cheese and other dairy produce of a large agri- 
cultural region. Manufactures include hosiery, 
woollens and clothing, moc^hinery, and metal 
goods. Utica was founded os Fort Schuyler, 
incorporated in 1707, and became a city in 1882. 
Pop. 94,200. 

Utiel, a town of Spain, in the province of 
Valencia, on the Magro; the terminus of a railway 
(55 miles) from Valencia. Manufactures include 
wines, soaps, leathers, silks, and linen. Pop. 
12 , 000 . 

UtUitarianism is a body of doctrine which 
was worked into a complete system of social 
philosophy by Jeremy Bentham (1748-1882). 
Its basis lay in the belief that every individual 
is governed in his actions by the desire to secure 
pleasure and to avoid pain. This * hedonistic ’ 
standpoint was univer^ized by Bentham and 
made into a general ethical and social code, in 
accordance with which all political and social 
institutions should be judged by a single standard 
— ^the extent to which they contribute to or hinder 
the greatest happiness of the greatest number. 
At the same time it was assumed that this 
greatest happiness could in fact be assured by 
such a state of political and economic freedom 
as left each individual free to pursue his own 
happiness. Thus utilitarianism was in complete 
harmony with the general point of view ex- 
pressed, independently of Bentham, by Adam 
Smith in his Wealth of NoHona, T^ doctrine 
played a very important part in the first half 
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of the nineteenth centuiy, and influenoed legis- 
lation and political institutions in many direc- 
tions, reforms long overdue in civil and criminal 
jurisprudence being carried out under its in- 
fluence. The ' Philosophic Radicals ’ who led 
the agitation in favour of the repeal of the Com 
Laws appealed for support to the principles of 
utilitarianism. Ricardo, James Mill and his son 
John Stuart Mill, and other economists were 
profoundly imbued with the teachings of Ben- 
tliam, which expressed admirably that spirit 
of wholehearted and uncompromising indi- 
vidualism so characteristic of this period. 

It is now generally recognized, however, that 
utilitarianism, lK)th os a pliilosophicol and 
an ethical system, is ofH'n to serious criticism. 
The phrase “ the greatest good of the greatest 
nunil)er is so vogue and t*quivocal as to be 
practically devoid of all value if it is analysed, 
while the deduction that this will be brought 
about by the unfettered pursuit by each in- 
dividual of his own happiness is indefensible. 
A considerable part of the legislation of the 
second half of the nineteenth century has been 
devoted to restraining people from injuring the 
general interest in their efforts to benefit them- 
selves. — Bibliooraphy: E. Albee, IJiatory of 
English Viilitarianiinn; Leslie Stephen, English 
Vtiliiarians. 

Utopia ((fr. ou, no, topoa^ plac^e), the name of 
a political romance written by Sir Thomas More 
in 1510, and translated into English by Ralph 
Robinson in 1551, and by Bishop Burnet in 1088. 
The author applied the name of Utopia to on 
imaginary island, which he represents as dis- 
coveied by a supposed companion of Amerigo 
Vespucci, and where the inhabitants were sup- 
posed to live under the most happy conditions, 
based on the community of goods. The terms 
Utopia and Utopian are now applied to any 
imaginary state where things are perfect, and 
to every conception of a moral or social order 
which is absolutely impracticable, like Aristo- 
phaneses Nephelococcugia (Clloud-cuckoo town). 
Among other works similar to More's Utopia 
are; Plato's Republic^ Bacon's New Atlantis 
(1624-9), Campanella'j City qf the Sun (1628), 
James Harrington's Oceana (1056), Cabet's 
Voyage en Icarie (1840), William Morris's News 
from Nowhere (1890), and Ilertzka's Freiland 
(1891). 

Utrecht, a province of the Netherlands, the 
smallest in the kingdom; area, 525 sq. miles; 
pop. 885,401 . It is mainly flat, and is traversed 
by the ridge or plateau of gravel which forms the 
Rhine-Elm watershed. The province drains to 
the Elm, which is entirely within it, and to the 
Rhine, which does not enter it at alL Utrecht 
is the capital; Amersfoort (pop. 80,000), Buns- 
choten (a Zuider Zee fishing- town). Doom, 
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Araerongen, and Zeiat are other notable places. 
Agriculture, dahying (including the making of 
Gouda cheese), and fruit-growing are the chief 
industries. 

Utrecht, a city of the Netherlands, capital of 
the province of Utrecht, on tiie Crooked Rhine 
at its bifurcation into Vecht and Old Rhine; an 
important junction on the main lines from Hoek 
van Holland to Vienna, Berlin, &c., for Boxtel 
(88 miles, via s*Hertogcnbosch for Zwaluwe), 
Zwolle (for Groningen), Baam, The Hague, 
Emmerich, and Amsterdam. It is actually the 
nodal point upon which the Dutch railway 
system is built up. An extensive trade in grain 
and cattle, and in Utrecht velvet, carf)ets, floor- 
cloth, cottons, linens, chemicals, Ac., is carried 
on. Utrecht is the oldest town of Holland, and 
was called by the Romans Trajectum ad Rhenuntf 
that is, ' Ford of the Rhine \ and later UUra- 
trajectum. Pop. 140,500. 

Utrecht, Peace of, a series of separate 
treaties agreed upon at Utrecht by the Powers 
which had been engaged in the War of the 
Spanish Succession. On 11th of April, 1718, the 
States-General, Prussia, I'ortugal, and Savoy, 
signed separate treaties with France. The 
emperor reftised to accede to the peace, and his 
differences with France were subsequently 
adjusted by the Treaties of Rastadt and Baden 
in 1714. By the treaty with England, France, 
among other things, recognized the Hanoverian 
succession, engaged never to unite the csrowns 
of France and Spain, and ceded to Britain Nova 
Scotia, Newfoundland, St. Kitt's, and Hudson 
Bay and Straits. Gibraltar and Minorca were 
also ceded on behalf of Spain. Holland retained 
the Spanish Netherlands until a barrier treaty 
was arranged with Austria. Louis XIV recog- 
nized the title of the King of Prussia, who 
received a part of Spanish Gelderland, and the 
sovereignty of Neuch&tel in Switzerland, while 
renouncing the principality of Orange. Savoy 
and Nice were restored to the Duke of Savoy, 
who was recognized as presumptive heir to the 
Spanish monari'hy, and received the title of king. 
Philip V was not recognized till the c^onclusion 
of these treaties, but France treated for Spain, 
and formal treaties (corresponding with those with 
France were afterwards signed with that Power. 

Utrera, a town of Spain, in the province of 
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Sevilla; served by the railway Sevilla-Cadiz (95 
miles), and the line (69 miles) fit>m Utrera to 
La Roda, a junction on the line Malaga-Cordoba 
(120 miles). Utrera lies on a fertile plain, and has 
oil and wine manufactures, and animals are bred 
locally for bull-fighting purposes. Pop. 18,000. 

Uttoxeter, an ancient town of Staffordshire, 
England. It is the Saxon Vtioceaatp’, which passed 
to one de Ferrers at the Norman Conquest, and 
ultimately became the proi>erty of John of Gaunt 
and, later, of the Talbots. About 1205 one of 
the Ferrers raised Uttoxeter to borough rank. 
Agricultural implements, nails, and beer are 
among its manufactures. Pop. (1021), 8805. 

Uxbridf^e, a town of Middlesex, England, on 
the Colne, 15 miles west of London. It has an 
iron-foundry, breweries, brick-kilns, Ac. Pop. 
(1021), 12,023. Uxbridge was anciently known 
as Waxbreuge, Woxebrugge, and Oxburge, i.e. 
Great Bridge, and is said to have been founded 
by Alfred. It was the scene of negotiations 
between Charles I and Parliament in 1645. 

Uxmal, a ruined Maya city in the Mexican 
state of Yucatan, near Ticul (q.v.). There are 
several buildings in a fine state of preservation, 
and noted for their relief work and general orna- 
mentation. All the ruins date from tlie thirteenth 
or fourteenth centuries. See Mayas. — Cf. Char- 
nay, Jjes anciennes miles du Nouveau Monde, 

Uzbegs, the Transoxiana group of the Turkish 
division of the Turanian peoples. The group 
inhabits part of Turkestan north of the Turk- 
mens country, and, while it overflows into 
Northern Afghanistan, its main distribution is 
confined to the region lying astride the Oxus 
and south of the Aral Sea. All the Uzbegs, about 
800,000 in number, are classed as Central Asian 
Turks. Nearly 500,000 of them are found in 
Samarkand and 200,000 in Northern Afghanistan. 
Khiva is over 60 per cent, and Bukh&ra 80 per 
cent, Uzbeg, and the group has an overwhelming 
majority in Samarkand, and in parts of Ferghana 
and Syr Darya. Some of the Uzbegs are nomadic, 
but the majority are exceptionally fine agri- 
culturists, although, at the same time, they have 
the usual Turkish ability as soldiers. Their 
Muslim faith, centuries old, is still tinctured 
with the customs and manners of pre-Islamic 
barbarity. The universal language is Jagatai, 
and there is a popular literature. 
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V, the twenty-second letter of the English Vaal River, a river of South Africa, rises in 
alphabet, a labial, formed by the junction of the tlie Drakensberg, separates the Transvaal and 
upper teeth with the lower lip, and a gentle Orange Free State, and enters the Orange River, 
expiration. It resembles the letter /, but is of which it is the chief tributar}^ length, 500 
sonant and not, like it, surd or hard, miles. 
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Vacdnatlon, a method of inoculating man 
with vaccinia or cow-pox to protect against 
smallpox. Jenner in 1796 introduced vaccination 
into England, but prior to that time inoculation 
of smallpox itself had been practised. Early 
in the nineteenth century, however, vaccination 
rapidly replaced the older inoculation, and by 
the first Vaccination Act (1840) it was provided 
firee by the State. Exemption on conscientious 
grounds was granted in 1898, and in 1907 it was 
made easier to obtain exemption. Revaccina- 
tion is not compulsory in this country. Vaccina- 
tion may be performed on any part of the skin, 
but the usual site is the left arm. The skin is 
suitably prepared and then scraped, and the 
l 3 rmph rubbed into the scarified areas. A person 
should not be regarded as insusceptible to 
vaccinia till the process has been repeated un- 
successfiilly at least three times. The out- 
standing arguments in favour of vaccination are 
that prior to its general introduction in infancy 
smallpox was pre-eminently a disease of child- 
hood, like measles to-day, and it is estimated 
that in pre-vaccination days one-twelfth of all 
children died from smallpox. Now the great 
majority of patients in a smallpox hospital are 
adults. Further, in those children who have been 
vaccinated and yet take smallpox, it is of a 
much milder character than in the unvaccinated, 
while the immunity of the recently vaccinated 
or revaccinated in an epidemic is striking. 
Opponents of vaccination have urged that the 
decline in smallpox is due to improved sanitation 
and not to the protection of vaccination. 

Vacha, a town of Thuringia, Germany, on the 
Werra; the junction for Salzungen, on the 
Gerstungen-Mansbach Railway. Paper, agricul- 
tural machinery, &c., are made. Pop. 5000. 

Vacuum Cleaner, an appliance for the ex- 
traction of dust from within the texture of such 
fabrics as carpets and upholstery as well as for 
the removal of surface material. The partial 
vacuum used is obtamed by the operation of 
bellows actuated from the wheels during run- 
ning or by means of a small electric motor. 

Vacuum Tube, a glass vessel fitted with two 
electrodes and provided with means of connection 
to a high-vacuum pump (see Air-pump). When 
an active induction coil is connected to the 
electrodes of a long vacuum tube containing air 
at ordinary pressure, beautifiil optical pheno- 
mena are observed as the vacuum is being 
established. No discharge takes place till the 
pressure is diminished to about a fifth of an 
atmosphere. The luminosity of the tube is at 
a nuudmum at a pressure of about 1 cm. of 
mercury. On ftirther reduction of the pressure, 
the luminous column, known as the positive 
column, retreats from the cathode and breaks 
into layers or strife; a dark space — the Faraday 


dark space — becomes evident between the 
positive column and the bluish light near the 
cathode, called the negative glow; and a dark 
layer, known as the Crookes dark space, develops 
round the cathode; a luminous la 3 rer surrounds 
the cathode itself. The pressure is now about 1 
mm. of mercury. As the pressure is frirther 
diminished, the positive column disappears, the 
negative glow fills the tube near the cathode, 
and the Crookes dark space expands towards the 
walls of the tube, which begin to glow with a 
pale-green fluorescence. The air pressure is 
about ^^th mm. On further increasing the 
vacuum, the Crookes dark space expands and 
the fluorescence of the glass tube increases in 
brilliancy; the pressure has now been reduced 
to about mm. The condueti\nty of the 

gas has now begun to decrease, and by reducing 
the pressure to about n^^ooth mm., the vacuum 
becomes non-conducting, and the dischai^ 
ceases. 

The discharge through the tube takes place by 
a process of convection. Crookes showed that 
in a tube at the fluorescent stage (Crookes’ tube) 
the discharge was accompanied by a strean) of 
’ radiant matter ’ from the cathode, the particle 
of which is now known os an electron (q.v.). 
Besides the stream of electrons, there is also a 
stream of positively charged gaseous particles 
from the anode. These move with much smaller 
speed than the electrons, but are also subject 
to deflection by magnetic and electrostatic 
fields; they have been called canal rays and 
positive rays. The electric discharge appears 
to depend on the collisions of positive ions with 
the cathode. 

Vagrants, a class of persons of which the 
English law takes cognizance, the statutes 
dividing them into three grades: (a) idle and 
disorderly persons, liable to a month’s imprison- 
ment with hard labour; (5) rogues and vagabonds, 
liable to three months’ imprisonment with hard 
labour; (c) incorrigible rogues, liable to twelve 
months’ imprisonment with hard labour. 

Vdg-tJJhely (Gcr. Waag-Neusladtl; Slovak. 
Novomeato); a town of Czecho-Slovakia, on the 
V^ (Waag); served by the Pressburg-Trencsin 
railway. There are grain, wool, and leather 
markets; horseshoes are made, and there are 
distilleries and breweries. Pop. 6000. 

Valais (V&-1&; Ger. Wallis), a southern canton 
of Switzerland, abutting on France and Italy; 
area, 2027 sq. miles. It is surrounded on all 
sides by sections of the Alps, with ridges 18,000 
to 15,000 feet high, and magnificent glaciers. 
The RhOne traverses the whole length of the 
canton, forming the largest valley in Switzerland. 
The mountain slopes are afforested. Rich pas- 
tures support numerous cattle, the chief source 
of subsistence of the inhabitants; and in the 
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loivcr valley of the Ilh6ne there Ib much arable 
land, the finer fhiits are grown, and Bilk-worms 
reared. Wine is produced. In the Upper Valais 
German, in the Lower French is spoken. The 
canton was admitted into the Confederation 
in 1553. Sion is the capital. Pop. (1920), 
128,240. 

Valdai Hills or Plateau, an elevated region 
of Western Russia, in the former government of 
Novgorod. They form part of the Plateau of 
Central Russia. 

ValdepeAas (v&l-de-pen'y£is), a town of Spain, 
in the province of Ciudad-Real; a junction for 
Puertollano on the Madrid-Sevilla Railway. It 
is oelebratcd for red wine, and has iron-springs 
and bathing establishments. Pop. 23,.580. — 
Valdepeftas (de Jacn) is another town in Jaen 
province. l*op. 5000. 

Val de Travers (vAl d6 trA-vfir), a valley in 
the Swiss Jura, canton of Neuch&tel, drained by 
the Arcuse flowing into the Lake of Ncuch&tel. 
It is cultivated in parts, and there arc important 
deposits of asphalt at St. Sulpicc. 

Valdivia, a province of Chile, lying between 
Cautin (north) and Llanquihud (south). In 
the cast it is flanked by the Andes, among the 
foot-hills of which is a chain of lakes. Lake 
Rinihue is drained by the Valdivia River (100 
miles), which, with its chief northern affluent, 
the Rio Croces, drains the most of tlie province. 
On it stands Valdivia, the C4ipital (pop, 20,000), 
a busy manufacturing town (beer, leather, oils, 
ships, &c.), some 12 miles north of Porto de 
Corral, its port. Valdivia, town and province, 
has a large German clement in its population. 
Lumbering and the clearing of land are prominent 
industries, which pave the way for the coming 
of the agriculturist and abundant crops of wheat. 
Leather, flour, beer, cattle, and timber are among 
exports. Area, 8991 sq. miles; pop. 175,200. 

Valdorf, a town in the Prussian province of 
Westphalia, on the Herford-Vlotho Railway. 
It has mineral springs and baths. Pop. 0000. 

Valence (Rom. Julia Valentia), chief town of 
the department of Dr6me, France, on the Rh6ne; 
a junction on the P. L. M. Railway for Grenoble. 
It has an ancient Romanesque cathedral (S. 
Apollinaire), consecrated by Pope Urban II in 
1095. Manufactures include silks, beer, con- 
fections and jam, brandy, ftirniture, and leather, 
and there is a busy river trade. Pop. 28,700. 

Valencia, a maritime province of Eastern 
Spain. Physically it comprises a low seaboard 
fHnged with sand-dunes, which have enclosed 
the Pool or Albufera of Valencia, and backed by 
a low coastal plain, which is flanked in the hinter- 
land by highlands attaining, in parts, 4000 feet 
altitude, the whole province draining to the 
Mediterranean by the Guadalaviar and Jucar 
river-systems. On the coastal plain, where the 


climate is warm and dry, cereals, fruit, and oil 
are produced, and in the lacustrine areas near 
the sea rice is grown. Sericulture is progressive. 
In parts of the highlands the vine flourishes, 
and elsewhere sheep and goats are raised. 
Fishing around the coast, and iron-founding, 
distilling, and oil-refining are other important 
occupations. Valencia is the capital; other towns 
are Alcira, Jativa, Cullera, Requena, and Utiel. 
Valencia is the railway nodal point, whence a 
network covers the province. Among others, lines 
run to Tarragona (171 miles by coastal route), 
Calata 3 rud (183 miles; the junction for Zaragoz^ 
Madrid), La Encina, via Alcira and Jativa (for 
Alcoy, 40 miles) (70 miles; the junction for 
Madrid- Alicante), and Liria (a circular route, 
via Maniscs or via Paterna). Area, 4150 sq. 
miles; pop. 920,000. See Utiel; Teruel, 

Valencia, a city of Spain, capital of the 
province of Valencia, on the Guadalaviar. It is 
an archbishop's see, and has a cathedral (greatly 
injured by modernization), a royal palace, an 
exchange, a general hospital, an academy of the 
fine arts, and other institutions. The university 
was founded in 1411. Other features are the 
bull-ring, a botanic garden, and the Alameda, 
a dclightfhl walk bordered with orange, pome- 
granate, and palm trees. The chief manufactures 
ore silk, linen, hemp, glass, cigars, paper, and 
soap. Valencia was founded by Junius Brutus, 
140 B.c. Pop. 244,0(K). 

Valencia, a city of Venezuela, capital of the 
state of Carabobo; served by rail to the first- 
class port of Puerto Cal>ello (34 miles), and by 
a second railway to Caracas. The city stands in 
the Maritime Alps near the west shore of Lake 
Tacarigua (or Valencia), which has an altitude 
of 1350 feet and an area of 210 sq. miles. A 
steamer plies daily. Valencia is the centre of 
a thriving agricultural region producing sugar- 
cane, coffee, &c., and has manufactures of 
agricultural implements and machinery, and 
woollens. There is a large trade. Near by are 
the thermal springs of Las Trincheras. The 
climate is mild; mean annual temperature, 76° F. 
Valencia was founded in 1555. Pop. about 
80,000. 

Valencia de Alcantara, a town of Spain, in 
the province of Caceres, near the Portuguese 
frontier. It is an important firontier station and 
customs house on the trunk line Lisbon-Madrid, 
some 168 miles from the former and 250 miles 
from the latter. There are neighbouring phos- 
phate-workings, and the Roman aqueduct (still 
in use) is of great interest. Pop. 10,000. 

Valenciennes (va-iap-syen), a town of France, 
in the department of Nord, on the Scheldt. It 
is a busy industrial centre, and has foiges, 
foundries, steelworks, &c. Valenciennes was 
occupied by the Germans during the European 
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War, but was retaken by Canadian troops on 
4th Nov., 1918. Pop. 84,800. 

Valency, in chemistry, a number expressing 
the combining power of an atom or radicle. 
Elementary explanations are given in the article 
ChemUtry, and modem theories are referred to 
in the articles Matter and Ionization, Many 
elements show varying valency — there arc, for 
example, both ferrous and ferric salts. In certain 
groups of the periodic S 3 r 8 tem (see Periodic 
Table) the sum of the hydrogen and the oxygen 
valencies of an element is eight, as in the pairs 
of compounds SiH 4 , SiO|: PHt, PiO^; SH,, 
SO,; and CIH, CltO,. Abegg was thus led to 
the theory that every element possesses a maxi- 
mum valency of eight, made up of normal and 
confra-valcncies. For P, S, and Cl, these are 
-. 8 , -f-5; -2, + 8 ; and -1, +7; so that 

sulphur, for instance, having a negative valency 
of 2 , but a positive valency of 0 , combines with 
two atoms of hydrogen, but with three of oxygen. 
In the most recent theory of atomic structure, 
the valency of the atom is supposed to be con- 
trolled by a certain number of its free or plan- 
etary electrons, by those, namely, which occupy 
the outermost of the series of shells in which 
the free electrons are arranged round the nucleus. 
The most stable arrangement is one in which 
the number of electrons in the outer shell is 
eight, and in many important cases chemical 
combination is due to the tendency of an atom 
to pick up or to part with electrons till this 
number is reached. Certain elements, such as 
argon, have eight electrons in the outer shell in 
their ordinary state, and are therefore ex- 
ceedingly stable and chemically inert; potassium 
has one, and chlorine seven. In KCl, the single 
electron from K is transferred to Cl, the outer 
shell of which thus obtains its full complement; 
the atoms are then oppositely charged, and 
attract each other elcctrostatic^y. This is an 
example of what Langmuir calls electro-valence, 
which he contrasts with the co-valence mani- 
fested when the outer shells of two atoms or 
radicles in chemical combination hold electrons 
in common. An atom of fluorine, for example, 
has seven outer electrons, which we may sup- 
pose to occupy seven of the eight comers of a 
cube. The formation of the molecule of F, is 
explained by supposing the atomic cubes to be 
BO arranged in pairs that the empty comer of 
each cube of a pair is attached to an occupied 
comer of the other, with the result that each 
atom has its eight comers flUed, and each pair 
constitutes a highly stable molecule. 

Valena, Flavius, Roman Emperor of the 
East, bora in Pannonia in a.d. 828, and declared 
Emperor of the East by his brother Valentinian I, 
who had already been elected emperor. The 
chief event of his reign was the war with the 
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Goths under Athanaric, which lasted during the 
whole of Valens's reign. The Goths were several 
times defeated, and sued for peace, which was 
granted them (870). In 877 the Goths, driven 
southwards by the lluns, asked and received 
permission to settle on Roman territory. Irri- 
tated by the treatment they received at the hands 
of the imperial officials, they soon took up arms, 
and in 378 defeated Valens and destroyed the 
greater part of his army. Valens was never seen 
or heard of afterwards. 

Valenda, or Valencia, a small island off the 
south-west coast of Ireland, belonging to County 
Kerry, about 5 miles long by 2 miles broad. It 
has slate- and flag-quarries, and productive 
flshertes. The British Atlantic telegraph cables 
to Newfoundland start from Valcntia. 

Valentine, St., a saint of the Roman calendar, 
said to have been martyred in a.d. 806. The 
custom of choosing valentines on his day (14th 
Feb.) has been accidentally associated with his 
name. On the eve of St. Valentine's day young 
people of both sexes used to meet, and each of 
them drew one by lot from a number of names 
of the opposite sex, which were put into a com- 
mon receptacle. Each gentleman thus got a 
lady for his valentine, and became the valentine 
of a lady. The gentlemen remained bound to the 
service of their valentines for a year. A similar 
custom prevailed in the Roman Lupercalia, to 
which the modern custom has, with probability, 
been traced. The day used to be celebrated by 
sending anonymously through the post senti- 
mental or ludicrous missives specially prepared 
for the purpose. But the practice died out about 
1880. 

Valenza, a city of Piedmont, North Italy, 
in the province of Alessandria, on the Po. It 
has a cathedral of the sixteenth century. Pop. 
11 , 000 . 

Valerian ( Valeriana officinalis), a plant of the 
order Valerianaceie, native of Europe, which 
grows abundantly by the sides of rivers, and 
in ditches and moist woods in Great Britain. 
The root has a very strong smell, which is depen- 
dent on a volatile oil. It is used in medicine, in 
the form of infusion, decoction, or tincture, as 
a nervous stimulant and antispasmodic. Cats 
and rats are very fond of valerian. 

Valeria'nus, Publius Licinius, Roman em- 
peror from A.D. 258 to 260. He was taken prisoner 
by the Persians in 260, and his after fate is 
unknown. 

Valerius Flaccus, Gaius, Homan poet, 
flourished in the reigns of Vespasian and Titus. 
Nothing is known about his life, but as Quintilian, 
writing in a.d. 90, says We have recently had 
a great loss in Valerius Flaccus ", be must have 
died about a.d. 89. His epic poem the Argo~ 
nauHca was written between a.o. 70 and a.d. 79, 
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and was dedicated to Vespasian. It is In eight 
books, but the last book ends abruptly, though 
it is uncertain whether it was never finished or 
whether the concluding books are lost. It was 
probably meant to be in twelve books, to bring 
it into line with the ^neid, Valerius Flaccus 
borrowed his metre and diction from Virgil and 
his subject-matter from Apollonius Kliodius. 
He hardly equals the latter, let alone the former. 
His work is free from glaring faults, but he has 
too good a memory and too little imagination. 
He is dull, artificial, and unseasonably learned. 
The Argonautica is an example of mediocrity; 
at its best silver, at its worst leaden. — Cf. W. C, 
Summers, A Study of the ArgonauHca of Valerius 
Flaccus, 

Valerius Maximus, Roman author, who in 
about 80 A.D. compiled a collection of historical 
anecdotes entitled De Factis Dictisfjue Memora- 
bUibvLS Libri IX, This book, though not entirely 
devoid of historical value, was intended to pro- 
vide rhetoricians with an easy means of point- 
ing a moral and adorning a tale. The style of 
Valerius is gaudy and rlietorical, and forms a 
striking contrast to that of Cicero. 

Valet 'ta, or Valletta, the capital of Malta, 
on the north-east coast, situated on an elevated 
neck of land, with a large and commodious 
harbour on each side. From the inequality of the 
site the communication between the different 
streets is maintained by flights of steps. The 
cathedral, built in 1580, contains the tombs of 
the Knights of Malta or of St. John, and in a 
chapel are the keys of Jerusalem, Acre, and 
Rhodes. Other notable buildings are the Gover- 
nor's residence, formerly the palace of the grand 
masters; the library, museum, university, and 
the military hospital. The dockyard is capable 
of admitting the largest men-of-war. Some ship- 
building and various other industries are carried 
on, and the trade includes grain, wine, fruits, 
cotton and other manufactures, cooIb, &c. 
The mail steamers for Alexandria, Constan- 
tinople, &c., call here, and it is the chief station 
of the British fleet in the Mediterranean. The 
town was named after Jean Parisot de la Valctte, 
Grand Master of the Knights of St. John of 
Jerusalem (1498-1568). Pop. 75,000. 

Valguarnera, a town of Sicily, in the pro- 
vince of Caltanisetta; served by the Piazza 
Armerina branch of the Catania-Palermo Rail- 
way firom Dittaino junction. Sulphur and olive- 
oil are produced. Pop. 14,000. 

Valhalla (valhdU, haU of the slain), in Old 
Norse mythology, the abode of Odin in Asgard, 
the palace of immortality, inhabited by the souls 
of heroes slain in battle, who here spent much of 
their time in drinking and feasting. It stood in 
Oladaheim, the home of joy. The name is applied 
figuratively to any edifice which is the final 


resting-place of many of the heroes or great men 
of a nation, and specifically to an edifice built 
by Ludwig I of Bavaria, a few miles firom 
Ratisbon. 

Valkyr 'las (Ice. valkyriur, choosers of the slain ), 
in Northern m3rthology, the fatal sisters of Odin, 
usually nine in number. They are represented 
as awful and beautiful maidens, who, mounted 
on swift horses and holding drawn swords in 
their hands, presided over the field of battle. 
They selected those destined to death and con- 
ducted them to Valhalla, where they ministered 
at their feasts, serving them with mead and ale 
in skulls. 

Valladolid (v6l-ya-do-lid')» a city Spain, 
capital of the province of Valladolid. It has a 
cathedral, many churches and suppressed con- 
vents, and three hospitals. The university, 
which dates from 1840, was famous until the 
eighteenth century. It has six faculties and 
about 4000 students. Manufactures include silks, 
cotton and woollen goods, hats, jewellery, and 
paper. Pop. (1918), 09,790. 

Vallejo, a seaport-city of California, United 
States, in Solano county, on on arm of San 
Pablo Bay; served by the Southern Pacific 
Railway. It has a spacious harbour, and near it 
is Mare Island navy-yard. Large quantities of 
grain are shipped. The city was founded in 
1851, and was the state capital till 1858. Pop. 
(1920), 21,000. 

Valleyfleld, a town of Beauharnois county, 
Quebec, Canada, on the Grand Trunk Railway, 
and served by steamers to Quebec, Montreal, 
Toronto, &c. It is the western terminus of 
Beauharnois Canal, and has cotton-mills, flour- 
mills, machine-shops, and foundries. Pop. 10,000. 

Valleys. See Geography {Surface of the Earth), 

Vallisne'ria, a genus of aquatic plants, of 
the nat. ord. Ilydrocharidaceae. They grow at 
the bottom of the water, and the male and female 
flowers are separate. When the time of fecunda- 
tion arrives, the male flowers become detached 
and float on tlie water; the female flowers develop 
long spiral })eduncles, by means of which they 
reach the surface, where they are fertilized by 
the male flowers. V, apirdlis grows in still waters 
in Italy, and in the Rhone; it is commonly grown 
in aquaria. 

Vallombro'sa, formerly an abbey in a wooded 
valley of the Apennines, belonging to the diocese 
of Fiesole, in the Florentine territory, where 
Giovanni Gualberto founded a house for monks 
in 1088, subject to the rule of St. Benedict. The 
building (dating firom 1687) accommodates 
since 1870 on institute of forestry. Vallom- 
brosa was visited by Dante, and is mentioned 
by Ariosto in Orlando Furioao, and by Milton in 
Paradise Lost, 

Valmy, a village of France, in the department 
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of Mame, celebrated for the affair known as 
‘ the cannonade of Valmy % where the French 
Republican troops under Kellermann defeated 
the Prussians in 1792. Kellermann was made 
Due de Valmy in 1809, 

Valo'nla, a substance used chiefly in tanning; 
operations. See Acom; Greece (section Vegeia- 
Hon), 

Valparaiso, a mountainous province of Chile, 
drained mainly by the Aconcagua. Cultivation 
is more or less confined to the river valleys, whei e 
the soil is rich, that of the Aconcagua around 
Quillota being especially notable. Valparaiso 
is the capital; Quillota, Limache, and Vifta del 
Mar (a suburb of Valparaiso) are other plants, 
all of which are connected by rail. Valparaiso is 
the western terminal of the great Transandine 
tnmk line from Buenos Aires. Area, 1775 sq. 
miles; pop. 821 ,000 (the most densely peopled 
province of Chile). 

Valparaiso, a city and seaport of Chile; the 
largest and most important port on the west 
coast of South America, the second city of Chile, 
and capital of the province of Valparaiso. It is 
built round the encircling hills (about 1200 feet) 
that fringe the meagre sands of a semicircular 
bay, and it is largely a city of merchants and 
traders — ^the Liveri)ool of South America. There 
are State railway shops, foundries, and machine- 
shops, and many small industrial concerns; but 
the main business of the city is transport, and 
its activities have been stimulated by the great 
increase of traffic now coming over the Trans- 
andine line and avoiding either the dangers of 
the Strait of Magellan or the lengthy circuit of 
the Panama Canal. The main railway runs to 
Santiago, some 120 miles distant. Many steam- 
ship lines serve the f>ort. 

Valparaiso was founded in 15.36, and the name 
means literally ‘ The Valley of Paradise ’. The 
city has suffered much from earthquakes, and 
despite its prosperity it is still far from being 
what its name proclaims. Pop. 1 82,800. 

Valparaiso, a city of Indiana, United States, 
the county seat of Porter county; served by 
the Grand Trunk, Pennsylvania, and other 
railways. It is the seat of a university. Settled 
in 1885, it became a city in 1865. Pop. 9000. 

Valsa, a large genus of ascomycetous Fungi, 
group Pyrenomycetes, family Sptueriales, com- 
prising some 400 species, mostly saprophytes on 
dead twigs. 

Valuation Is the process of ascertaining the 
capital value, or the yearly value, of property. 
It is done by professional valuators or appraisers 
for a variety of purposes, e.g. to guide a pro- 
spective seller as to the market value of the 
subjects he proposes to sell, or a prospective 
purchaser as to the price he should pay; to 
advise trustees and others as to the extent to 


which they may safely lend on real or heritable 
security; to determine the taxation to which 
property is liable, e.g. on a death, or for property 
tax, inhabited house duty, local rates, &c.; to 
determine yearly rent; to assess compensation 
for dilapidations or for compulsory acquisition, 
&e. Valuations are liable to stamp duties varying 
from 8d. where the value does not exceed £5 to 
20s. where it exceeds £500, unless made for the 
information of one party only and not obligatory 
between parties, or made under order of the 
Court of Admiralty, or for the payment of 
death duties or income tax, or in a bankruptcy. 
The cost of the licence which every valuator 
other than an auctioneer or an attorney must 
take out annually is £2. Sec Hates. 

Value. The significance which can be assigned 
to the word * value * in economics is so variable 
that modern economists arc often inclined to 
avoid the word altogether, and to use instead 
such words as ‘ price ' and ‘ utility \ “ The word 
value”, said Adam Smith, “has two different 
meanings, and sometimes expresses the utility 
of some particular object and sometimes the 
power of purchasing other goods which the pos- 
session of that object conveys.” The con- 
fusion arising in this way between intrinsic or 
utility value on the one hand, and exchange value 
on the other, has led to much fniitless contro- 
versy. It must never be forgotten that the price, 
i.e. the exchange value, of a commodity is de- 
termined by the interaction of demand and 
supply, and just as supply depends ultimately 
upon cost of production, so demand depends 
upon utility, i.e. intrinsic value. As the supply 
of any commodity increases, however, its mar- 
ginal utility diminishes. Thus, in circumstances 
when only a quart of water is obtainable, its 
exchange value will lie extremely high. An 
increase in the supply will not diminish the 
absolute utility of that first quart, but the 
marginal utility, and consequently the exchange 
value of the last quart, will diminish rapidly. 
This, very briefly, is the modern economic theory 
of value. 

Valves and Valve Gears. A valve is a con- 
trivance by which the flow of a liquid or a gas 
through a pipe may be regulated by a movable 
part which opens or closes the passage way. 
The hinged or reflux valve, the butterfly valve, 
mushroom valve, double-beat valve, and disc 
valve are a few of the automatic types in every- 
day use. Among non-automatic valves are stop 
valves, reducing valves, and throttle valves. 
The stop valve consists of an ordinary lift valve 
opened or shut by means of a screwed spindle 
which works in a nut in the body of the valve. 
The reducing valve is used to reduce the pressure 
of a gas below that of the main supply. The 
throttle valve, which is generally an elliptical 
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plate fixed upon a central spindle, is used to 
reduce the speed of an engine by checking the 
flow of steam or gas. 

In fig. 1 is shown a simple slide valve as used 
in a steam-engine for distributing the steam 


EXHAUST OR 
INSiDE LAP 



to the cylinder. It consists of a dish-shaped 
rectangular casting, the face of which slides 
backward and forward on a seating formed in 
the steam chest. When the valve is placed in its 
mid position, the distance that the outer edge 
extends beyond the outer edge of the steam 



port is called the outside or steam lap, and the 
distance that the inner edge extends l^yond the 
inner edge of the port is called the inside or 
exhaust lap. It is customary in large engines 
to use relief frames at the back of the slide valve 
to prevent loss of power necessary to overoome 
fMction. This loss is fiirther reduced by making 


the valve double-ported or by using a trick valve. 
In Meyer's expansion valve the cut off can be 
varied while the engine is running. When high- 
pressure steam is used, the slide valve has to 
give place to the piston valve (fig. 2), or to the 
drop valve, whicli is well balanced and easy 
to operate. Rocking valves are used with the 
Corliss valve gear, giving a sharp cut off. 
In the Stephenson link motion (fig. 3) two 



eccentrics are used. The eccentric rods are 
connected by a slotted link curved to a radius 
equal to the length of a rod; this link can be 
moved up or down by a lifting link. The valve 
rod end is coupled to a die-block which slides 
within the slotted link, and when the link is 
lifted to bring the forward eccentric into line with 
the die, the valve moves as if operated directly 
by a single eccentric; similarly for backward 
gear. In Ilackworth's gear a single eccentric is 
used opposite the crank with an eccentric rod 



whose mean position is perpendicular to the 
travel of the valve. In the Joy gear no eccentric 
is used. The rod corresponding to Hackworth's 
gear revives its motion from a point on the 
connecting-rod. In the Walsohaert gear (fig. 4) 
the valve receives its motion ftrom an eccentric 
which actuates a rocking link. 

Vamb4ry, Arminius, Hungarian traveller and 
scholar, bom in 1882, died in 1918. He studied 
at Pressburg, Vienna, and Budapest, and then 
went to Constantinople, where he lived by 
teaching French. From 1861 to 1864, disguised 
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as a dervish, he undertook an extensive journey 
of exploration through Persia into Turkestan, and 
visited Khiva, Bokhara, and Samarkand. In 
1865 he became professor of Oriental languages at 
the University of Budapest. His works include: 
Travels in Central Asia (1865), Wimderings and 
Adventures in Persia (1867), Islam in the Nine- 
teenth Century (1875), and The Coming Struggle 
for India (1885). His Life and Adventures ap- 
peared in 1888, The Story of My Struggles in 
1904. 

y Vampire, a superstition of Ekistem origin 
existing among the Slavonic and other races 
on the Lower Danube. A vampire is a ghost 
still possessing a human body, which leaves 
the grave during the night and sucks tlie blood 
of living persons, particularly of the young and 
healthy. Dead wizards, heretics, and such like 
outcasts become vampires, as does also anyone 
killed by a vampire. On the discovery of a 
vampire's grave the corpse must be disinterred, 
thrust through with a white-thom stake, and 
burned. — Bibliography: W. R. S. Ralston, 
Russian Folk-tales; Bram Stoker, Dracula, 

X Vampire -bat, a name for certain bats of 
the family PhyUostomatida:, inhabiting South 
America. The name was given from the blood- 
sucking habits attributed to these bats, but how 
many of them really attack animals and suck 
blood from them is not quite clear. One species 
at least, known as the vampire-bat ( Vamppus 
8pectrum\ of large size and having formidable 
teeth, seems to be conclusively acquitted of the 
charge, its regular food being fruits and insects. 
It has large leathery ears, an erect spear-like 
appendage on the tip of the nose, and wings 
measuring 28 inches when extended. Several bats, 
however, have been proved to be blood-suckers, 
the best-known being Desmddus ntfus, a species 
only about 4 inches long and 15 or 16 inches in 
expanse of wing. It has large prominent upper 
incisors of peculiar shape, and upper canines 
somewhat similar, and the stomach and in- 
testines are evidently specially adapted for a 
diet of blood. This species of bat seems to be 
generally distributed throughout the warmer 
parts of South America from Chile to Guiana. 
The blood-sucking propensities of these bats 
are by no means so dangerous as formerly and 
popularly described; but there is little doubt 
that they do attack horses and cattle, and even 
^sleeping human beings. 

Van7a town of Asia Minor, situated near the 
eastern shore of Lake Van . Excellent carpets and 
cotton cloth are made and exported from the 
Van district, which is especially noted for em- 
broidery and tapestry. Pop. 80,000. — ^Lake Van 
is a salt-water lake, 5270 feet above sea-level; 
area, 1800 sq. miles. It contains many islands, 
and has no visible outlet. 


Vanadinlte, an orange-coloured mineral, 
consisting of vanadate and chloride of lead, 
isomorphous with apatite, and one of the com- 
mercial sources of vanadium. 

Vanadium, a metallic element (chemical 
symbol, V; atomic weight, 51 *0), the compounds 
of which are widely distribute, but in small 
quantity, in a variety of minerals. Its most 
abundant ore is vanadinite, which contains about 
17 per cent of vanadic acid. The metal Is silver- 
white in appearance, and is not easily oxidized 
in air; its specific gravity is 5*5, and melting- 
point 1720° C. Small quantities of vanadium 
(about 0*2 per cent) added to steel increase the 
tensile strength and elastic limit, and the alloy, 
called vanadium steel, is used for the construc- 
tion of springs, car axles, and other parts subject 
to varying stresses. The compounds of vanadium 
are poisonous. 

Vanbrugh (van-br6'), Sir John, British 
dramatist and architect, was bom in 1664, and 
died in 1726. His grandfather had migrated to 
England from Ghent. Vanbrugh was educated 
at the King's School, Chester, and after visiting 
France, obtained a commission in the infantry. 
In 1600 he was arrested on a charge of espionage 
and spent some time in the Bastille as a prisoner. 
His earliest comedy. The Relapse: or. Virtue in 
Danger t was produced in 1696. It was a sequel 
to Cibber's Love's Last Shift: or^ The Fool in 
Fashion^ but it at once surpassed its forerunner 
in popularity. Lord Foppington was a famouf 
character; scarcely less so were Miss Hoyden 
and her father, Sir Tunbelly Clumsey. The play 
was frequently acted, and was recast by Sheridan 
as A Trip to Scarborough, Msop (1697), a dra- 
matic sermon, was a failure because the ser- 
monizing element outweighed the dramatic. 
The Provok'd Wife, produced in the same year, 
is perhaps Vanbrugh's masterpiece, and certainly 
contains his greatest character, Sir John Bmte. 
This play was partly the cause of Collier's un- 
reasonable and unsuccessfiil attack on the stage. 
Vanbrugh's next pla3rB were all adaptations: 
A Country House and The Confederacy from 
Dancourt, Squire Trelooby from Moli^re's Mon- 
sieur de Pourceaugpac, and The Mistake from 
his DipU Amoureux, All these are excellently 
done, and are not mere journey-work; in many 
deta^ they improve upon their originals. 
Vanbrugh's last play, A Journey to London, was 
left incomplete at his death, but was completed 
and produced by Cibl^er as The Provok'd Husband, 
Vanbmgh became Comptroller of the Royal 
Works in 1702, and built Castle Howard for the 
Ekul of Carlisle. His chief architectural works 
were a theatre in which acoustic requirements 
were neglected, and Blenheim Palace, which 
brought him into unpleasant relations with the 
Duchess of Marlborough, and which was a source 
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of worry, expense, and litigation for years. 
Lord Carlisle had him made Clarenceux King- 
at'Arms, and in this capacity he took the in- 
signia of the Garter to the Elector of Hanover, 
afterwards George I. When George ascended 
the throne in 1714 he knighted Vanbrugh. 
Vanbrugh built many other country mansions, 
and became architect to Greenwich Hospital in 
1716. As an architect he seems to have suffered 
from a kind of megalomania. He was much more 
Buccessfiil as a dramatist. The immensity of 
his Cyclopean architectural work bears no rela- 
tion to the finish and neatness of his comedies. 
He was not a literary man or a great stylist; but 
his active career as man of affairs, soldier, herald, 
architect, and playwright gave his work in the 
last-named capacity an inimitable vis comica . — 
Bibuography: G. II. Lovegrove, The Life^ 
Work, and Influence of Sir John Vanbrugh; I. 
D'lsraeli, Curiosities of Literature; A. E. li. 
Swain (editor)^ Select Plays of Sir John Van- 
brugh (Mermaid Series). 

Van Buren, Martin, eighth President of the 
United States, born at Kinderhook, New York, 
1782, died 1862. He early studied law, and in 
1812 was elected to the state Senate. He was 
Attorney-General from 1815 to 1819, and in 1821 
was elected United States Senator. In 1828 he 
became Governor of New York, and in the 
following year President Jackson a})pointed him 
Secretaiy of State. In Nov., 1882, he was elected 
Vice-President, and in 1886 became President 
of the United States. The difficulties which his 
administration had to face were chiefly connected 
with the deposit of State funds in private banks, 
and his method of dealing with these brought 
about his defeat at the next election in 1840. 
He was again nominated by the Democrats in 
the elections of 1844 and 1848, but was un- 
successful on both occasions. He wrote a treatise 
entitled An Inquiry into the Origin and Course 
of Political Parties in the United States (1807). 

Vancouver, George, English navigator, bom 
about 1758, died 1798. He entered the navy as 
midshipman in 1771; accompanied Cook on his 
second and third voyages (1772-4 and 177G~0); 
was made first-lieutenant in 1780; and served 
in the West Indies until 1789. In 1790 he was 
put in command of a small squadron sent to take 
over Nootka from the Spaniards, and was also 
charged to ascertain if there was a north-west 
passage. He sailed in the Discovery, 1st April, 
1791, spent some time at the Cape, and after- 
wards made for Australia and New Zealand, 
parts of the coasts of which he surveyed. Having 
received formal surrender of Nootka, he spent 
the summers of 1702-4 in surveying the coast 
as far north as Cook's Inlet, wintering at the 
Sandwich Islands. He returned by way of Cape 
Horn, and reached England in 1705, where a 


narrative of his voyage was published in 1708. 
Vancouver Island was named after him. 

Vancouver, a city of British Columbia, on 
Burrard Inlet, which opens on the Strait of 
Georgia, and forms a fine harbour. It is a ter- 
minus of the Canadian Pacific, National, and 
other railways. There is a large trade with 
American and Asiatic ports in timber, coal, fruit, 
&c. Vancouver dates back only to 1885* Pop. 
(1919), 115,000. 

Vancouver Island, an island in the Pacific, 
off the west coast of British Columbia, of which 
province of Canada it forms part; length, fix>m 
250 to 800 miles; area, 16,400 sq. miles. It is 
generally mountainous, and heavily timbered. 
The climate is temperate, and the soil, in the 
south and east, fertile and favourable to agri- 
culture and fruit-growing. The interior is rocky, 
intcrsfiersed with small grass tracts suitable for 
pasturage, and with lakes and small streams. 
Much coal is raised and exported at Nanaimo on 
the south-east coast, and gold, copper, iron, and 
other minerals are fomid. Horses, cattle, and 
sheep thrive well, and the seas and lakes abound 
with fish. Salmon arc exported, and there is a 
trade in furs. Settlement is almost confined to 
the south-east, where are situated Victoria, 
Esquimault, and Nanaimo, all connected by 
railway. The first is the capital of British 
Columbia. Pop. about 50,000. 

Vandals, an ancient Teutonic or Germanic 
people. They were allied to the Goths, lacking, 
however, the better qualities of the latter, and 
occupied at an early period the country on the 
south of the Baltic, between the Oder and the 
Vistula. At a later period they appear to have 
descended into Silesia, and subsequently occu- 
pied Pannonia, Moravia, and Dacia. In a.d. 406, 
in conjunction with a German host, they ravaged 
Gaul, and thence found their way into Spain. 
After defeating an allied army of Goths and 
Homans, they seized Sevilla and Carthagena, 
and, led by Genseric (400-477), crossed to Africa. 
Here they vanquished the Roman governor (429), 
and founded a kingdom, which absorbed the 
greater part of the Roman possessions. Genseric 
frnmcdiately began to revive the maritime 
glories of Carthage, and extended his conquests 
to Sicily, Sardinia, and Corsica. He also invaded 
Italy and sacked Rome in 455. The kingdom of 
the Vandals was continued under his descendants 
— Hunneric, his son, who immediately succeeded 
him; Gundamund, 484; Thrasimund, 496; 
Hilderic, 528; Gelimer, 580. It was overtlirown 
in 584 by Belisarius, the general of the eastern 
Emperor Justinian. 

Vandamme, Dominique R^n4, Comte d'Une- 
bourg, French general, bom 1770, died 1880. 
He entered the army in the ranks at the age of 
eighteen years and served abroad, returning to 
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France during the revolutionary period (1702)» 
and espousing the republican cause. In 1790, after 
a strenuous period of fighting, he became general 
of division, and subsequently served in succession 
under Brune, Moreau, and Macdonald, being 
decorated by Napoleon with the grand-eagle of 
the Legion of Honour in 1805 for his conspicuous 
services at Austerlitz. The two following years 
saw h i m in command of the 0th Corps (West- 
phalian) of the Grand Army in Germany and 
Poland, and his subjugation of Silesia is generally 
considered his finest military achievement. After 
the battle of Dresden, Vandamme, whom Na- 
poleon had sent with the 3rd Corps into the 
mountains, essayed an attack on the flank of 
the retreating Austrians and Russians, but was 
overwhehned at Kulm by weight of numbers 
and compelled to surrender with 10,000 men 
(20th Aug., 1813). He was interned until the 
end of the war, when he returned to France, 
but rejoined the Napoleonic Eagles during the 
Hundred Days, commanded the 8rd Corps at 
Ligny, and after Waterloo (where he was not 
engaged) he suffered a second exile until 1824. 

Vanderbilt, Cornelius, American capitalist, 
bom 1794, died 1877, amassed immense wealth 
in connection with shipping and railroads, a 
share of which he left to his eldest son William 
Henry, bom 1821, died 1885, who was supposed 
at his death to be the wealthiest man in the 
world. The Vanderbilt University (Methodist 
Episcopal) at Nashville, Tennessee, was founded 
by Cornelius Vanderbilt. 

Van Dyck (van dik'). Sir Anthony, Flemish 
painter, was bom at Antwerp 1590, died in 
London 1641. He studied painting first under 
Van Balen, and then under Rubens, to whom 
he acted as assistant. During this period his 
work is at times almost indistinguishable from 
that of Rubens, though on the whole less exube- 
rant and more sentimental. About 1621 he went 
to Italy, working chiefly at Genoa, Venice, and 
Rome, and about 1027 returned to Antwerp. 
In Italy, Titian and Tintoretto influenced his 
colour and use of light and shade, and contri- 
buted towards the development of an art marked 
by dignity, elegance, and great technical ac- 
complishment, which reached maturity during 
Van Dyck*s second stay in Antwerp. In 1682 
he was invited to England by Charles I, who 
appointed him his principal painter-in-ordinary, 
and bestowed upon him the honour of knight- 
hood, a considerable annuity, and a summer and 
winter residence. In England he frilly maintained 
his reputation in a scries of portraits of Charles 1 
and his court, of which good examples are in the 
National Gallery and in the Royal Collection; 
though at times he descended into superficiality 
and mannerism. Though primarily a painter. 
Van Dyck was also an accomplished etcher and 


engraver. In England he founded a tradition 
in portraiture which more or less persisted for 
two hundred years after his death. — ^B ibuo- 
oraphy: Lionel Cust, Anthony Van Dyck\ Max 
Rooses, Antoine Van Dyck, 

Vandyke Brown, a pigment obtained frrom 
a kind of peat or bog-earth, of a fine, deep, semi- 
transparent brown colour; so called from its 
being supposed to be the brown used by Van Dyck 
in his pictures. 

Vane, Sir Henry, English statesman and 
writer, was bom in 1613, died in 1662. The 
eldest son of Sir Henry Vane, Secretary of State, 
he was educated at Westminster and Oxford, 
and afterwards at Geneva, where he became a 
Puritan. Emigrating to the United States, he 
was elected Governor of Massachusetts in 1086. 
In 1637 he returned to England, was knjghtcd, 
entered Parliament, and become Treasurer of the 
Navy. He took part in the impeachment of 
Strafford, and was a zealous supporter of Parlia- 
ment in the Civil War and one of the leaders in 
the Long Parliament. He was averse to the 
execution of the king, and came into conflict with 
Cromwell in conscqucnc.^e of the forcible dissolu- 
tion of the Long Parliament (1658). In 1656 
he was imprisoned in Carisbrooke Castle for 
four months, by order of Cromwell, on account 
of a pamphlet he had written. On his release he 
continued resolutely to oppose the government 
of Cromwell and of his son Richard. After the 
Restoration he was sent to the Tower (Feb., 
1600), and subsequently tried for high treason 
before the Court of King's Bench (2nd June, 
1662), condemned, and beheaded on Tower Hill 
on 14th June.— Cf. John Willcock, Life of Sir 
Henry Vane, the Younger, Statesman and Mystic, 

Vanilla, a flavouring agent used in confec- 
tionery, and in the preparation of liqueurs, 
procured from the fruit of Vanilla planifolia and 
allied species, orchidaceous plants of tropical 
America, remarkable on account of their climbing 
habit, and now cultivated in various tropical 
countries, including Ceylon and India. It has a 
fragrant odour, and is also used in medicine as 
a stimulant and promoter of digestion. 

Vannes (v&n), a seaport of France, capital 
of the department of Morbihan, Brittany, an 
interesting old place, now surrounded by modem 
suburbs. There is a cathedral, and a museum 
rich in Celtic antiquities. Pop. 25,100. 

Vaporization, the process by which a liquid 
changes into a vapour (see Evaporation; Boiling* 
paint). One of the earliest experimenters on the 
relationship between the liquid and gaseous 
states of matter was Cagniard de la Tour, who 
heated volatile liquids in very strong closed 
tubes about half filled. He observed that at 
certain temperatures (SO** C. for alcohol, and 
42*^ C. for ether) the liquid suddenly disappeared. 
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■o that at these temperatures the two states 
were apparently continuous with one another. 

The great name, however, in this section of 
physics is that of Dr. Thomas Andrews (q.v.). 
By a series of elaborate experiments on carbonic 
acid, Andrews showed that at a temperature 
above 81*’ C. this gas cannot be liquefied by any 
increase of pressure, but, when the pressure is 
very great, assumes a condition in which, though 
uniform throughout, it is neither a liquid nor a 
gas. The results were shown graphically on a 
(p, v) diagram (see Thermodynamics) in which 
the iimthermals for various temperatures were 
drawn, somewhat as shown in the figure. The 
isothermal for 18*1** C. is, to the left, practically 
a vertical line, the substance being liquid, and 
the volume hardly diminished even by great 
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increase of pressure; in the middle, it is a hori- 
zontal line, implying constant pressure, the 
liquid being in presence of its saturated vapour; 
to the right, the substance is entirely gaseous, 
and the isothermal is approximately a hyperbola, 
in accordance with Boyle's Law. The same 
general features appear in the isothermal for 
21*5®. But, from 81*1® upwards, the horizontal 
straight part of the isothermal disappears. This 
means that the change of volume between the 
point at which gaseous carbonic acid begins to 
condense at constant temperature under in- 
creasing pressure, and the point at which the 
gas is completely condensed, i.e. the change of 
volume between the points where a horizontal 
line cuts the dotted curve, gets smaller as the 


temperature rises from low values. The point 
at which this change of volume disappears 
entirely, viz. the apex C of the dotted curve in 
the figure, is called the critical temperature of 
carbonic acid; and the pressure and density at 
the same point are called the critical pressure 
and critical density. See Steam. 


Table of Critical Temperatures and Pressures 



Temperature 

(centigrade). 

Preaaure 

(atmoapherea). 

Helium 

-268 

2*3 

Hydrogen 

- 234’ 5 

20 

Nitrogen 

-146 

33 

Air 

-140 

39 

Oxygen . . 

-118 

50 

Carbon dioxide . . 

31 

73 

Ammonia 

* 130 


Sulphur dioxide 

155 

79 

Water 

36s 

195 


Var, a maritime department in the south-east 
of France, bordering upon the Mediterranean, and 
covered in the interior with ramifications of the 
Alps; area, 2883 sq. miles, of which only a small 
portion is arable. There are magnificent forests 
of pine and oak, and the vine, olive, mulberry, 
and tobacco are extensively cultivated. Miners^ 
include salt, lead, coal, marble, gypsum, and 
building-stone. The manufactures consist of 
woollens, perfume, liqueurs, olive-oil, soap, 
leather, and silk. Fishing (tunny and anchovies) 
is carried on. Capital Draguignan. Pop. (1921), 
822,945. See Brignoles; Hytres\ Toulon. 

Varangians, the name applied to the Norse 
vikings, who, at the close of the ninth century, 
founded various principalities in Russia. The 
word is derived from the Old Norse ixeringjar, 
and means retainers. Some of the Varangians 
afterwards entered the service of the Byzantine 
emperors, and became the imperial guards at 
Constantinople. Here they were recruited by 
Anglo-Saxons and Danes, who fled from England 
to escape the Norman yoke. 

Varaadin, a town of Yugoslavia, in Croatia. 
It has manufactures of tobacco, liqueurs, vinegar, 
and silk wares. Pop. 12,000. 

Vardar, a river of Yugoslavia (Serbia) and 
Greece (Macedonia), rising in the grassy plain of 
Tetovo (behind the Shar Mountains), flowing 
first in an easterly direction and then south to 
the plain of Skoplye, passing Skoplye town and 
the town of Veles, and crossing Macedonia to 
its delta in the Gulf of Salonika; length, 200 
miles. It forms the chief river of Macedonia, 
and its valley has been for centuries one of the 
main routes between the Aegean and the Danube. 
The Tsma (on the right) and the Lepenats and 
Bregalnitsa (left) are the chief affluents. Some 
gold-washing is carried on in the lower reaches. 
During the European War (q.v.; see sections 




VARNISH 


VARDO *97 

The Balkans, 1916 and The Balkans, 1918) Variations, Calculus of, a branch of mathe- 


the Vardar Valley was the scene of heavy fight- 
ing. 

Vardfi, a town and port of North-Eastern 
Norway, well within the Arctic Circle. It stands 
on Vaitio Island (8 miles broad) on the northern 
side of the entrance to Varanger Fiord (55 miles 
long; extreme depth, 280 feet), and the port, 
ice-free all the year round, is served by steamer 
to Hammerfest (100 miles). Fish, especially 
cod from the rich Varanger fisheries, and by- 
products, such as oil and guano, are exported. 
The mean annual temperature is 82*7^ F. Pop. 
8000. Near by is Vardohus, the most northerly 
fortress in the world, and one of the smallest, 
founded in 1810. 

Variable Stars. Many stars vary from time 
to time in their brightness. The most famous 
is the star ^ Persei, called by the Arabic name 
of Algol, the Demon, evidently because the 
ancients were impressed by its (so to speak) 
winking eye. This star, which is typical of the 
regular and short period variables, goes through 
a constantly repeated set of changes in a period 
of 2 daj’S 20 hours 48 minutes. For over 2 days 
it shines as a star of the second magnitude; then 
it loses in a little over 4 hours about two-thirds 
of its light, remains at minimum for 20 minutes, 
and in a little over 4 hours regains its former 
brightness. The spectroscope shows that the 
diminution of light is caused by a dark com- 
panion. Algol and the dark body revolve round 
the common centre of gravity, and Algol is 
partially eclipsed in every revolution. 

The long-period variables are in many cases 
very irregular, both in the brightness of maximum 
and minimum, and in the period of passing 
through the phases. The best known is o Ceti, 
called Mira (the Wonderfbl). It varies upon an 
average between the second magnitude and the 
eighth or ninth, the mean period being 881 days. 
These variables are certainly not to be explained 
by eclipses by a dark satellite. According to a 
theory of Sir Norman Lockyer, they might be 
due to revolution of a dense swarm of meteors 
in an elliptic orbit, which render the star’s 
atmosphere incandescent by fnction at their 
closest approach. It is genei^ly considered that 
the variation is caused by an intrinsic pulsation 
of the star, possibly even the alternate formation 
and destruction of a solid crust on a fluid orb. 

When minute variations are taken into ac- 
count, probably by far the greater number of 
the stars are variables. Our own sun, with its 
11-year sunspot fluctuation, doubtless varies 
continuously in its output of heat and light. 
For bibliography, see Stars* 

Variation and Selection. See Environment; 
BvohUion; Heredity; Mendelism; Natural Selec^ 
turn; Sexual Selection, 


matics which deals with a certain type of problem 
of maxima and minima. An unknown fimetion 
has to be determined in such a way that a definite 
integral of given form involving the function and 
one or more of its derivatives shall have a maxi- 
mum or minimum value. A celebrated example is 
the problem of the brachistochrone — to find the 
curve joining two points in a vertical plane along 
which a heavy particle will descend flora the 
one point to the other in the shortest time. The 
curve is a cycloid. — Cf. I. Todhunter, History of 
the Calculus of Varialions, 

Varicose Veins, veins in a diseased state, 
which become dilated and uneven, and form 
hard knotty swellings in the situation of their 
valves. The disease is a common affection of the 
lower limbs, where sometimes the varix bursts 
and hsmorrhage takes place. It also occurs in 
the veins of the scrotum and lower rectum, pro- 
ducing in the latter case bleeding piles. Varicose 
veins are caused by local obstruction of the 
circulation of the blood, and arc common in 
pregnancy, while stout people, and those who 
stand most of the day at work, are apt to suffer 
from them. The treatment consists in the appli- 
cation of proper bandages, and rest to the limb 
supported in an elevated position. 

Variety, in biology, a subdivision of a species 
of animals or plants; an individual or group of 
individuals differing from the rest of the species 
to which it belongs in minor characters. Varie- 
ties are considered as species in the making, 
and fertile mongrels result from the crossing of 
allied varieties. Animal varieties arc sometimes 
termed races, while those produced by artificial 
selection are commonly known as breeds. Sec 
Species. 

Vfirmland, or Vermland, on inland Iftn or 
county of Sweden, drained by the Klar. The 
surface is studded with innumerable lakes, and 
a large area of Lake Vener is included in the 
southern end of the liin. Carlstad (pop. 20,000) 
is the capital; other towns are Kil, Deje, and 
Christinehamn (11,800). Kil is an important 
Junction on the Falun- Goteborg Railway (via 
Deje) and on the Laxa-Charlottenberg line 
(for Christiania), via Carlstad (for Filipstad, via 
Deje) and Christinehamn (for Mora-Noret line). 
Area, 7450 sq. miles; pop. 281 ,000. 

Varna, a seaport of Bulgaria, on the Black 
Sea. It has a good harbour, and a large trade 
with Constantinople in grain. It is the see of a 
Greek archbishop. It was taken by the Russians 
in 1828, but restored to Turkey a year later by 
the Peace of Adrianople. The Crimean expedition 
sailed from Varna In 1854. Pop. (1020), 50,810. 

Varnish, a liquid applied as a thin coating, 
which, on drying, forms a hard, shining layer 
protecting the object flrom atmospheric influences. 
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(1) OH vamiahes consist of non-volatile drying the Tuscan artists. It was first printed in 1550, 
oils. e.ff. linseed-oil, which are heated either and an enlarged and improved edition 1 ^ 


alone, or more usually with oxidizing substances, 
such as litharge, manganese salts, &c., to in- 
crease the drying properties of the oil. By in- 
corporating a pigment with an oil varnish, a 
paint is obtained. (2) Lac vamiahes ^ or lacquers, 
are made by dissolving various resins in linseed- 
oil varnish, and are harder and more durable 
than the latter. (8) VolaHle vamiahes^ such as 
* crystal * varnish and ‘ spirit ’ varnish, are pre- 
pared by dissolving resins, e.g. shellac, sandarac, 
colophony, or dammar, in oil of turpentine or 
methylated spirit, or in a mixture of these 
solvents. These varnishes dry very quickly and 
give a hard, glossy surface; the addition of a 
little mastic or boiled linsccd-oil renders them 
less liable to crack. 

Varro, Marcus Terentius, one of the most 
learned men and prolific writers of ancient Rome, 
born 116 b.c., died 27 b.c. He served in the 
army, and subsequently filled several public 
offices. Varro was the intimate friend of Cicero, 
and was proscribed by Antony, but he escaped 
and returned to Rome under Augustus. Of his 
numerous writings, chiefly on language, history, 
and philosophy, only one has come down to us 
entire — a treatise upon agriculture {De Re 
Ruatica), Fragments of a treatise on the Latin 
language {De Lingua Latina) are also extant. — 
Cf. J, W. Duff, A Literary History of Rome. 

Varus, Publius Quintilius, Roman general, 
celebrated in consequence of the great defeat 
that he suffered at the hands of Arminius, leader 
of the Germans. In 7 b.c., having received from 
Augustus the command to introduce the Roman 
Jurisdiction into the German territory Just con- 
quered by Drusus, he was carrying out his mission 
when he was suddenly attacked by an immense 
host under Arminius, and his whole army was 
destroyed. Varus put an end to his own life. 

Vasa Yi, Giorgio, Italian painter and architect, 
but chiefly famous as the biographer of artists, 
was bom at Arezzo in 1512, died at Florence in 
1574. He studied under Luca Signorelli, Michel- 
angelo, and Andrea del Sarto. As an architect 
he showed considerable ability, as exemplified 
in his designs of the Palazzo degli Uffizi at 
Florence, and the church of the Badia at Arezzo. 
His paintings are less successful, as exemplified 
by his fi%scoes in the cathedral of Arezzo, in the 
Palazzo Vecchio in Florence, and in the Vatican; 
nor are his easel paintings, such as those in S. 
Croce and S. Maria Novella, Florence, more 
impressive. His Vite de* piil ecceUenti PiUori, 
Scultori ed Architetti (Lives of the most excellent 
Painters, Sculptors, and Architects) is, however, 
of the greatest interest and value, though con- 
taining many errors respecting the earlier mas- 
ters and showing considerable partiality towards 


peared in 1568. A standard edition is that of 
Milanesi (1878-85). It has been translated into 
English. 

Vascular or Conducting Tissues, of plants, 
comprise (1) the aeylem or wood, (2) the phloem 
or bast. The most important constituents of 
xylem arc wood-vessels or troeheeSf long tubes, 
devoid of living contents, formed by the coa- 
lescence of numerous cells through absorption 
of the end-walls. These are usually accompanied 
by shorter conducting elements called tracheida 
with unbroken end-walls; the xylem of most 
Gymnosi>erms and Pteridophytes contains tra- 
chcfds only. Wood-vessels and trachelds trans- 
port sapt i.c. the water with mineral salts in 
solution absorbed by the roots, to all parts of 
the plant and especially to the leaves, where the 
superfluous water is got rid of by evaporation 
(transpiration), and the salts worked up with 
carbohydrates formed by carbon-assimilation 
into the various nutritive or plastic materials. 
The chief function of the phloem is to transport 
these plastic substances to the growing points 
(meristems), the developing flowers and seeds, 
storage organs, and other parts where they are 
required for immediate or future use. The 
most important elements of the phloem are the 
sieve-tubes, long rows of cells with finely per- 
forated end-walls and contents rich in proteins, 
sugar, &c. These conducting tissues proper, 
together with other cells, such as fibres (for 
mechanical support) and parenchyma (for 
storage, &c.), are regularly associated to form 
the vascular bundles of herbaceous stems, leaves, 
&c., or the massive secondary tissues of woody 
stems and roots. See Botany; Phloem; Xylem, 
Vas'eline, the trade name for a semi-solid, 
greasy product, usually of a yellow colour, 
obtained from the higher fractions in the dis- 
tillation of crude petroleum. It consists of a 
mixture of hydrocarbons, and is used as a base 
for ointments, pomades, cold-cream, &c., and 
for coating surgical instruments and steel sur- 
faces generally to protect them from rust. 

Vfisterbotten, a Ihn or government of Northern 
Sweden. It is a lumbering region. Ume& (pop. 
8000), on Umed River, is the capital and chief 
seaport, exporting timber and tar. The mean 
annual temperature at Umeh is 85 *0** F. (Feb., 
15*8°; July, 58*2°). Area, 22,740 sq, miles; pop. 
185,200. 

V&atemorrland, a lan or government of 
Central Sweden. It is a lumbering region. 
Hemosand (q.v.) is the capital (mean annual 
temperature, 37*4° F.; Feb., 18*0®; July, 59*2®); 
other towns are Sundsvall (q.v.) and Oms- 
kdldsvik (a port). Area, 0856 sq. miles; pop* 
268,100. 
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V&stmaiiland, a Iftn or government of 
Central Sweden. Vesterfts is the chief town; 
others are Sala (where argentiferous lead and 
copper are extracted from the Salberg, Tillbeiga, 
Kdlback, K6ping, and Ryddarhytan. Area* 
2608 sq. miles; pop. 100,500. 

Vateria, a genus of plants, nat. ord. Dip- 
terocarpaceae. Two species, F. indica and V, 
kmceafoluif belong to India, forming large trees, 
valuable both for their timber, and for the 
products which they yield. V, indica, whose 
timber is much employed in shipbuilding, 
produces the resin called in India copal and in 
England gum aninuf. It also yields a fatty 
substance called piney-tallow, 

Vatican, Palace of the, oillcial residence of 
the Pope in Rome, and seat of museums and 
the great Vatican Library. It is built upon the 
Vatican Hill, from which it received its name, 
on the opposite side of the river from the bulk 
of the city, immediately to the north of the 
cathedral of St. Peter’s. The first Pope to build 
a residence on the site was Symmacfhus (408- 
514), but for a long time the Popes resided 
mainly in the Lateran. After the return of the 
Popes from Avignon, the Vatican became their 
permanent residence, although several Popes 
resided at the Quirinal. The present buildings 
were begun by Pope Nicholas V (1447-55), and 
have been enlarged and embellished by many 
subsequent Popes down to Pius IX. The Vatican 
now possesses twenty courts and, it is said, over 
7000 rooms. Immense treasures are stored in it, 
with celebrated collections of pictures of many 
of the great masters, and museums in which 
all periods of the arts are represented by many 
of their most perfect productions. Among the 
noblest art treasures are the flescoes on the 
ceiling of the Sistine Chapel, painted by Michel- 
angelo; and the frescoes painted by Raphael on 
the ceilings and waUs of certain apartments 
known as Raphael’s stanze. The apostolic resi- 
dence, containing the private apartments of 
the Pope, is in the eastern wing of the court of 
St. Damasus. 

Library . — The Vatican Library, first consti- 
tuted by Pope Nicholas V, was added to and 
enlarged by Leo X, Pius IV, Pius V, and other 
Popes. It contains now about 85,000 MSS. and 
about 250,000 printed bpoks. — Cf. D. B. W. 
Sladen, How to see the Vatican. 

Vauban, Sdbastien le Prestre, Seigneur de, 
French soldier and military engineer, bom in 
1088, died in 1707. He early entered the army, 
where he rose to the highest military rank by his 
merit and services. He was made Governor of 
the citadel of Lille in 1668, Commissioner-General 
of Fortifications in 1677, and marshal of France 
in 1708. As an engineer Vauban carried the art 
of fortification to a degree of perfection unknown 


befbre his time. He strengthened and improved 
above 800 citadels, erected thirty-three new ones* 
and directed fifty-three sieges. 

Vaucherla, a genus of Green Alge, group 
Siphonales. The plants, which consist of rather 
coarse branched non-septate filaments, grow 
generally on damp soil, being particularly com- 
mon on the earth of flower-pots in greenhouses* 
They are oogamous, a rather unusual feature in 
the Siphonales. 

Vaucluae (v6-klfiz), a department in the 
south-east of France; area, 1881 sq. miles. It 
is rugged and mountainous in the cost. The 
mulberry (for the rearing of silk- worms) and 
olive arc extensively cultivated, and much 
attention is paid to the culture of aromatic and 
medicinal plants and of the vine. Vaucluse takes 
its name from the valley and village of that 
name, rendered celebrated by Petrarch. Avignon 
is the capital. Pop. (1021 ), 210,602. 

Vaud, or Pays-de-Vaud (pe-e-de-v6; Gcr. 
Waadt or Waadtland), a western canton of 
Switzerland; area, 1244 sq. miles. It has three 
mountain systems — the Alps in the south-east, 
the Jura in the west, and the .Torat in the south; 
and partly embraces the Lakes of Geneva and 
Neuehktel, belonging both to the basins of the 
Rhine and the Rh6ne. The vine is extensively 
cultivated in the south. There are no manu- 
factures of importance. The people are mostly 
French-speaking Protestants. Vaud joined the 
Confederation in 1808. The capital is Lausanne* 
Pop. (1020), 817,408. 

Vault, in architecture, a concave ceiling to a 
building, formed by a continuous arch or a series 


of arches in Juxtaposition, and constructed with 
wedge-shaped pieces of stone, brick, or other 
material, so arranged that they are held together 
by their mutual pressure and the assistance of 
mortar or cement. The barrel-vault, the simplest 
and oldest type, gives a continuous arched roof 
over the whole length of an interior. It was used 
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by the Romans, who also introduced cross- 
vaulting, which occurs when a series of vaults 
intersect the main barrel-vault at right angles. 
Romanesque builders developed vaulting of the 
semicircular kind. In the Gothic period the 
evolution of the pointed arch brought a new 
era in vaulting, and vaulting-ribs invariably 
projected beyond the general surfaces of the 
vaults. During the fourteenth, fifteenth, and 
sixteenth centuries vaults increased in com- 
plexity and elaborate detail, culminating with 



CroM Vault, St. Stephen’s, Walbrotdc, by Sir C. Wren 


the fan-vaulting of Tudor days. Domical vaulting 
is a characteristic feature of Renaissance archi- 
tecture. 

Vaux, a village of France, in the department 
of Meuse. It is celebrated for the defence of its 
fort, from 2nd to 7th June, 1916, during the 
desperate struggle for Verdun, to which Vaux 
formed one of the key-positions. See European 
War (section 1916 on the European Fronts), 

Vector, a directed magnitude, such as a 
displacement, a velocity, or a force. In three- 
dimensional space, two kinds of vector may be 
distinguished, typified respectively by a force 
and by the axis of a couple. The leading proper- 
ties of these two types arc given in the article 
Statics, See QueUemions. 

Vedanta Philosophy, a system of Brahmanic 
philosophy, first set forth in a work called the 
VedOntat said to have been written more than 
two thousand years ago, and described as con- 
taining the quintessence of the Vedas, This 
system is based, like that of the Eleatics among 
the Greeks, upon the unity of all real existence. 
The sole real existence is denominated knowledge 
(jnana)t soul, or God. The multiplicity of in- 
dividual life and variety of external life in the 
universe is merely phenomenal, and has all pro- 
ceeded from the one real being by the exercise 
of the power of ignorance {ajndna), which may be 
vanquished by a religious and ascetic mode of 
life, or by meditation on the one supreme spirit, 
Brahma, and by the extinction of all conscious- 


ness of outward things. — Cf. F. Max MOller^ 
Three Lectures on the Vedanta Philosophy, 

Vedas. Veda, literaUy meaning * knowledge % 
denotes the collections of hymns and rituals 
which form the earliest scripture of the Aryans 
of India. They comprise (1) Rig-veda, * the 
Veda of the verses’, from rich, ‘verse’; (2) 
Sdma-veda, ‘Veda of chant’; (8) Yajur-veda, 
‘ Veda of sacrificial formuls *; and (4) Atharva^ 
veda, ‘ Veda of the Atharva priests ’. 

(1) Rig-veda, — ^This is the earliest«of the Vedas, 
and probably the oldest work in any Indo- 
European language. It is of composite origin, 
including hymns by many generations and of 
many schools, and probably arose between 2000 
and 1000 b.c., apparently in the basin of the 
Upper Indus and its tributaries. OriginaUy it 
was transmitted orally, with extraordinary 
precision, among the various sftkhfis or schools 
of Vedic Brahmans; some centuries b.c. it was 
committed to writing. The Vedic language is 
related to the classical Sanskrit much as Homeric 
Greek is to Attic. The Aryan society described 
in the Rig-veda is very similar to the Greek 
world of Homer, being composed of separate 
and frequently warring tribes, and the unit of 
society was the patriarchal household. Vedic 
religion — which was not identical with the 
popular religion — was in the hands of a class 
(not yet a fixed caste) of Brahmans, poet-priests 
who performed on behalf of householders, nobles, 
and kings various sacrifices and composed hymns 
for them. The Rig-veda consists of 10 books or 
marpjhdas, comprising 1017 hymns (with 11 
extra-canonical poems), of which most are 
ascribed to the seven fishis or seers Gritsamada, 
Visvftmitra, V&madeva, Atri, Bharadvftja, Vasish- 
tha, and Kanva. Most of these hymns are 
addressed to the chief Vedic deities: the fire-god 
Agni; Soma, the spirit of the intoxicating draught 
brewed for ritual use from the soma plant; the 
divine warrior Indra; the Alvins or twin heroes; 
various spirits of the sky and upper heaven, 
such as the wind-god V&yu, the dawn-goddess 
Ushas, the sun-god SQrya, Vanina, and Mitra, 
Ac. There are also several philosophical hymns 
(in book x), and a few poems on legends of myth, 
certain of which are regarded by some scholars 
as dramatic. 

(2) Sdma-tieda, — In course of time Vedic 
rituals, especially those of the Soma-sacrifices, 
became much more elaborate. Schools of priestly 
specialists arose, chief being the Hotfis, who 
recited verses of the Rig-veda; the Udgfttfis, who 
musically chanted them; and the Adhvaryus, 
who did the manual work of the sacrifice. The 
Udgfttfis were trained by being taught to chant 
specimen verses of the ^ig-veda in the tunes 
appropriate for them; from the collections of 
these verses arose the Sdma'-veda, 
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(8) Yajw-veda* — ^The Adhvaryus accompanied 
their performance of the rites with formulas, 
yajus^ together with verses from Rig-veda, Ac. 
These, together with some connected matter, 
were gathered into a corpus, the Yajur-veda, 
which has come down in five chief recensions. 

(4) Athetrva-veda. — This is a collection of 
hymns of spells, which has come down in two 
recensions. The ^aunaklya recension (the 
Vtdgaie) contains about 6000 verses, of which 
some 1200 are from the Rig-veda. The remainder, 
which is in both verse and prose, is mainly on a 
lower and more popular level than the Rig-veda, 
containing many magic charms and incantations 
of most diverse kind. Though much of its ma- 
terial is extremely ancient, and the priests pro- 
fessing it had much influence from early times, 
the Atharva~veda was not included until com- 
paratively late in the orthodox Vedic Canon. 
To it is attached the GopeUha-brdhma^t a late 
work, and some other ancillary literature. — 
Bibliogbaphy: F. Max MOller, Sacred Books of 
the East; M. Bloomfield, A Vedic Concordance; 
Religion of the Veda; A. A. Macdonell, Vedic My- 
thology; Hymns from the Rig-veda. 

Veddahs, a wild, semi-savage race, according 
to the census of 1621 , 4402 in number, residing 
in the interior of Ceylon, and said to be a remnant 
of the pre-Dravidian (proto- Australian) abori- 
gines of Ceylon. The forest Veddahs live in trees 
and caves and subsist on game, which they kill 
with bows and arrows. The village Veddahs 
dwell in certain districts, but hold slight inter- 
course with the other inhabitants. The two tribes 
do not intermarry, and they have their own 
chiefs whom they elect and obey. — Cf. C. G. and 
B. Z. Seligman, The Veddas, 

Vega, a town of San Domingo, in the rich Vega 
Real; served by rail to Samana. It was founded 
in 1570, named after another town founded farther 
north by Columbus in 1405, and subsequently de- 
stroyed by earthquake. Pop. 14,000. 

Vega Garpio, Felix Lope dc, Spanish poet 
and dramatist, bom in 1502, died in 1085. In 
1582 he joined the army, and in 1588 accom- 
panied the Armada. After being twice married 
and twice a widower, he in 1600 became a priest, 
and subsequently entered the order of St. 
Francis. He enjoyed an immense popularity, 
and is supposed to have written between 1500 
and 1800 pla}^ (comedias), in addition to several 
hundred religious pieces (ou/os) and interludes 
(entremeses). Of these there are extant over 400 
comedias and 50 autos. His dramas reveal an 
inexhaustible but ill-regulated imagination, a 
strong mixture of the sublime and the ridiculous, 
and extraordinary facility in versification. — Cf. 
J. Fitzmaurioe-Kelly, Lope de Vega and the 
Spanish Drama. 

Vegetarianism, a dietetic innovation dating 


from about 1847. Its strictest followers reject 
all animal food; others allow the use of butter, 
milk, and eggs, no suffering being involved in 
their production; others again go so for as to 
partake of net-caught fish. The advantages 
urged for vegetarianism are: the avoidance of the 
taking of life, the greater freedom of fruit and 
vegetables from germs of disease, economy, and 
the beneficial effect of the regimen alike on 
physical health and moral character. The oldest 
British vegetarian society is that of Manchester; 
while among the most flourishing at present is 
the * fruitarian * Order of the Golden Age (head- 
quarters, Paignton, Devon), which publishes 
much literature on the subject. The imposition 
of ‘ meatless days * in the European War, and 
the subsequent high prices of flesh foods, have 
given considerable impetus to informal vege- 
tarianism; but the consensus of scientific opinion 
is that man, at least in a temperate climate, 
requires a proportion of flesh in his diet. — 
Bibliography: Howard Williams, The Ethics 
of Diet; Anna Kingsford, Perfect Way in Diet. 

Vein, in mining, a crack or fissure in a rock, 
filled up by substances different from the rock. 
Veins are sometimes many yards wide, having 
a length of many miles, and they ramify into 
innumerable smaller parts, often as slender as 
threads. Metallic veins are of very varied ages, 
but in the British Isles are mostly older than the 
Permian period. 

Veins, a system of membranous canals or 
tubes distributed throughout the bodies of 
animals for the purpose of returning the impure 
blood to the heart and lungs, after it has been 
conveyed to the various parts by the arteries. 
They are not elastic and have no pulsation (thus 
differing from the arteries), the motion of the 
blood in them being mainly secured by pressure 
of the moving parts between which they are 
embedded, the backward flow of the blood being 
prevented where necessary by a series of valves 
which permit a current only towards the heart. 
The veins at their farthest extremities form 
capillaries which collect from the tissues the 
blood brought by the arterial capillaries. These 
minute branches unite to form veins, which 
similarly unite in turn, forming gradually larger 
branches and trunks as they approach the heart. 
The venous blood from the head, neck, and upper 
limbs is all returned to the heart by one great 
vein, the vena cava superior, while that from the 
lower limbs and belly is returned by the vena cava 
inferior. The portal vein (vena porta) receives 
the venous blood from the intestines and conveys 
it through the liver to the vena cava inferior. 
From each lung to the heart come two pulmonaiy 
veins carrying back the blood that has been 
purified in the lungs, after being carried to them 
by the pulmonary artery. See Heart. 
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Velasquez (ve-laslceth), or, in full, Don Diego 
Rodriguez da Silva y Velasquez (or Velazquez), 
Spanish painter, was bom at Seville in 1599, died 
at Madrid in 1660. He studied first under Fran- 
cisco Herrera the elder, and afterwards under 
Francisco Pacheco, but early came under the 
influence of the Naturalist school inspired by 
Caravaggio. His earliest work, consisting mainly 
of the so-called hodegones (eating-house) pieces, 
pictures of still life with figures, i^ow the realism 
and desire to reproduce the visual aspect of 
things which inspired him all his life. In 1622 he 
visited Madrid, and in 1628 was appointed painter 
to Philip IV, beginning the famous series of 
portraits of that king, of which two fine examples 
are in the National Gallery. Thenceforward 
Velasquez combined realism with increasing 
dignity and reticence of treatment, the qualities 
which give his work its distinctive character. 
In 1628 Rubens's visit to Madrid not only directly 
influenced Velasquez but led to his visiting Italy 
in 1629, where he especially studied Titian. 
Tintoretto, and Michelangelo, and formed a 
friendship with Ribera. In 1681 he returned to 
Spain. Among his paintings of the next few 
years are the equestrian portraits of Philip IV 
and of Olivares, portraits of the queen and of 
Don Balthasar Carlos, the Lady with a Fan 
(Wallace Collection), Venus Recumbent (National 
Gallery), and the famous Surrender of Breda 
(Prado, Madrid). In 1649 he again visited Italy, 
primarily to collect pictures for the king; and 
while in Rome painted the brilliant portrait of 
Innocent X in the Doria Pamphili Palace, Rome. 
To the years after his return in 1652 belong such 
masterpieces as Las HUanderas (The Tapestry 
Weavers), Las Menifias (The Maids of Honour), 
and the portraits of Philip IV when old. Velas- 
quez's influence, especially during the nineteenth 
century, has been immense. His later work paves 
the way for that of Manet and the Impressionists, 
in its use of light and shade to obtain a series 
of silhouetted forms from which his design is 
composed; in his feeling for tone, which enables 
him to fill his canvases with light and air; in 
his distribution of accent, so that the more im- 
portant parts of his picture are emphasized and 
seen first; and in his use of cool and warm 
neutral colours as a foil to touches of positive 
colour. Velasquez can be well seen in all his 
phases in England; but his powers can only 
be ftilly appreciated in Madrid. — ^Bibliooraphy: 
Sir W. Armstrong, The Life of Velasquez; R. A. 
M. Stevenson, Velasquez; A. de Beruete, Velas^ 
quez, 

Velbert, a town of Westphalia, Germany, in 
the Ruhr; served by rail to Aprath, and the 
centre of an electric railway to Elberfeld, Werden, 
and Hdsel. Brandy, machinery, cutlery, silk, 
&c,, are manufactured. Pop. 20,000. 


Velella, a curious genus of colonial ocelenterate 
animals, of the class Hydrozoa, order Siphono- 
phora (q.v.), and represented by free-swinuning 
oceanic forms, which occur around the British 
coasts, but mote frequently in warm seas. The 
best-known member, Velella spirans, or * Sallee 
Man ', is about 2 inches in length by 1 ^ inches 
in height. It is of a beautiful blue colour and 
semi-transparent, and floats* on the surface of 
the sea with its vertical crest exposed to the wind 
as a saU. 

Velez, an ancient city of Colombia, South 
America, in the department of Santander. Pop. 
15,000. 

VePez-MaPaga, an ancient city of Spain, in 
the province of Malaga, on the Velez. The dis- 
trict produces sugar-cane, the olive, the vine, 
sweet-potato, maize, &c. Its port is the suburb 
Torre del Mar, a siunmer bathing-place with a 
sugar-refinery. Pop. 24,140. 

Velez Rubio, a town of Spain, in the province 
of Almeria, in the valley of the Rio de Velez. 
At Fuente del Gato near by there are mineral 
springs. Pop. 11,000. 

Veil 'no, a river of Central Italy, a left-bank 
tributary of the Nera, at its Junction with which 
it forms the falls of the Marble Cascfide, about 
650 feet high. 

Velletrl (ancient Velitrse), a city of Italy, in 
the province of Home. Pop. 20,000. 

Vellore, a town of Madras, India, on the 
Palar River. Pop. 46,000. 

Velvet, a rich silk stufT, covered on the outside 
with an exceedingly large number of erect yams, 
that is, short lengths which stand from the 
foundation of the cloth like stubble from the 
ground. In this fabric part of the warp is passed 
over wires so as to m^e a row of loops which 
project as indicated, the cut ends being obtained 
by a knife edge on the end of the wire, which 
severs the row of loops as it is being withdrawn. 
These fabrics are made in Great Britain, America, 
France, and Germany, as well as in other coun- 
tries. Genoa cords, velveteens, corduroys, and 
similar fabrics have their short tufts or pile 
formed from the weft yams. No wires are 
required for the latter fabrics, nor for warp pile 
velvets made on the double-plush weaving 
principle, but several wires are used in each 
loom for the single variety. In turn, each wire 
farthest from the reed is inserted into the pile 
shed either by hand or by mechanical means. 
Pile fabrics, such as Axminster carpets, are made 
without the use of wires, nor are Jacquard 
machines required for their production. 

Vendace, some of the sahnonoid fishes of the 
genus Coregdnus. There are two British species 
— C. vandesius, inhabiting the Castle and Mill 
Lochs, Lochmaben (Dumfriesshire); and C. 
gracitior, native to Derwentwater and Basaen- 
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thwaite. The average length Is about 6 to 7 
Inches. The upper parts are of a greenish-brown 
colour, the under parts silvery. The fish is 
esteemed a great delicacy, and is taken with the 
sweep-net about August. The species of Core- 
gdnus are collectively known as * white-fish \ See 
Gwyniod; Pollan; Pawan, 

Vend6e (van-dA), a western maritime de- 
partment of France; area, 2600 sq. miles. It 
is watered in the north by tributaries of the 
Loire, and in the south by the Vendee, Lay, and 
tributaries of the Charente. The principal crops 
are grain, potatoes, beet, and hemp; and a white 
wine is also produced. Capital, La Roche-sur- 
Yon. At the time of the Revolution the Venddans 
espoused the Royalist cause, and, inspirited by 
La Rochejaquelein, Cathelineau, and other 
leaders, and aided by the hilly and wooded 
nature of the ground, they resisted the Repub- 
licans with varied success from 1793 to 1706, 
when the rising was completely quelled by the 
activity of General Hoche. In 1799-1800, and 
again in 1814 and 1815, some risings took place 
in favour of the Bourbons, but they were quickly 
suppressed. Pop. (1921), 897,292. 

Vendet^ta (Italian word from Lat. vindicta, 
revenge), a blood-feud; the practice of the 
nearest of kin executing vengeance on the 
murderer of a relative. In Corsica the vendetta 
is regarded as a duty incumbent on the relatives 
of the murdered man, and, failing to reach the 
real murderer, they take vengeance on his 
relatives. The practice exists, although to a more 
limited extent, in Sicily, Sardinia, and Calabria, 
as well as among the Druses, Circassians, and 
Arabs. 

VendOme (vAii-dOm), a town of France, in 
the department of Loir-et-Cher, on the Loir. 
It was captured by the Prussians in the Franco- 
Prussian War (16th Dec., 1870). Pop. 9800. 

Vendor. A vendor is one who sells goods or 
property, or on whose behalf such are sold. 
The party who buys the some, or on whose behalf 
the same are bought, is called the vendee or 
purchaser. In the sale of goods the terms more 
frequently used are seller and buyer. The 
obligation on a vendor is to deliver the subjects 
or a good title thereto in exchange for the price. 
He warrants his right to sell. A vendor of real 
property must, unless otherwise agreed, produce 
to the purchaser a forty years’ title to the sub- 
jects. If he die before receiving payment of the 
price, the contract does not lapse — ^the purchase 
money passes to his executors as part of his 
personal estate. 

Vendor’s shares are fully paid-up shares in a 
company taken by the seller of property to the 
company in payment or part-payment of the 
purchase price. They may rank pari passu 
with the shares issued by the company for cash, 


or they may have rights postponed to those of 
the other shares, and may be entitled to a large 
participation in any surplus profits after the 
other shares have received a specified dividend. 

Veneer, a thin layer of choice hard wood, 
sudi us mahogany, rosewood, maple, Ac., glued 
to the surface of wood of a commoner sort, such 
as fir or pine, so os to give the whole the ap- 
pearance of being made of the more valuable 
material. It is mostly used for ftimituie, and 
owing to modem improvements in sawing 
machinery, layers os thin as paper can be 
obtained. 

Veneda, a compartimento of North Italy, 
divided into the provinces of Belluno, Padua, 
Rovigo, Treviso, Udine, Venetia, Verona, and 
Vicenza. Area, 9468 sq. miles; pop. 8,960,000. 
Physically it comprises a large plain with lagoon- 
fringed shores on the Adriatic, and merging in 
the Hinterland with spurs and foot-hills of the 
Alps, by which it is flanked. The chief rivers 
are the Po, Mincio, Adige, Brenta, Piave, and 
Tagliamento, the two first marking the boundary 
in parts, as does also tlie Lake of Garda. Rice 
is produced in Rovigo, and the raising of cereals, 
viticulture, and sericulture are general. Manu- 
factures reach their highest development in the 
provinces of Venetia and Vicenza. Venice is the 
capital. 

Venetia, a maritime province of Venetia, 
North Italy. Area, 944 sq. miles; pop. 514,000. 

Venetian Architecture, or Venetian Gothic, 
that style of Italian architecture employed by 
the Venetian architects from the fifteenth to the 
early part of the seventeenth century. The 
principal characteristics are: each story is pro- 
vided with its own tier of columns or pilasters, 
with their entablature, and separated from the 
other stories by conspicuous friezes or belts, 
often in the form of balustrades broken by 
pedestals and ornamented by figures; arched 
windows ornamented with columns, the spandrils 
being often filled with figures; ornamental 
parapets are common; and the whole has a rich 
and varied effect. This style of architecture is 
characterized by Fergusson as ** Gothic treated 
with an Eastern feeling, and enriched with many 
details borrowed from Eastern styles ”. 

Venezuela (Estados Vnidoa de Venezuela)^ 
a Federal Republic of South America, com- 
prising twenty states, two territories, and the 
Federal district of Caracas, the whole having 
an area of approximately 898,594 sq. miles.^ 

> This figure is qiioted from H. D. Betumont (P^ort on 
Economic, &fc., Conditions in Venestuela, iw: Sca- 

tioDcry C^ce), and is given also in Tke Statesman’s Year 
Book (1923). Another estimate, for which no author^ is 
obtainable, is 363,728 sq. miles. The Venesmeian Year Book 
(1906) gives the area as 599.538 sq. milea, A. and L. Heilprin 
as ** ab^t 450,000 sq. mues . and Chisholm as 593*943 aq* 
miles. The Venezuelan census of 1020 providm another 
puzzle by showing the total population to be a,4ii,95S» 
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Physical , — There are roughly four physical divi- 
sions. The Sierra Pacaraima, which forms the 
frontier with Brazilian Guiana, and the Sierra 
Parima compose, in the main, 1^ ph 3 rBical divi- 
sion known as the Guiana Highlands. These High- 
lands drain northwards to the Orinoco, and in 
the south to the Amazon. Roraima (8600 feet; 
see Ouiana) is the chief feature of the Sierra Pac^- 
raima, and forms the point of convergence of the 
Venezuela-Brazil-British Guiana frontier. The 
Venezuelan Andes form the second division, 
the main block of which is the Sierra Nevada de 
M6rida, formed by the bifurcation of the Cor- 
dillera Oriental of Colombia. Trending in a 
• north-easterly direction, the Sierra Nevada or 
Cordillera de Merida separates the Orinoco basin 
from that of the Gran Lago de Maracaibo and 
the basin of the Tocuyo and other coastal 
streams, and, swinging eastwards from the Rio 
Cojeres as the Maritime Andes, forms a self- 
contained double range of mountains which 
reach almost to the Atlantic at the Gulf of Paria. 
The enclosed valley between the parallel ranges 
is renowned for its fertility, and forms the very 
heart of Venezuela. Two chief divisions of the 
Maritime Andes are the Cordillera de la Silla 
(behind Caracas; 8500 feet) and the Heights of 
Cumana (farthest east). The third great physical 
division comprises the Uanos, vast alluvial 
peneplanes traversed by anastomosing rivers, 
and conhned mainly to the region bounded by 
the Sierra Nevada in the west, the Orinoco in 
the east, and the Apure in the north. A trans- 
montane division, embracing chiefly the de- 
partment of Zulia, comprises a low-lying zone 
encircling the Maracaibo Lagoon, and bounded 
on the west by the western fork of the Cordillera 
Oriental of Colombia. Maracaibo Lagoon is 
being slowly silted up. The great hydrographic 
feature is, of course, the Orinoco, to the basin of 
which the greater part of Venezuela belongs. 
Venezuelan tributaries are the Caroni and Ven- 

In X891 the census showed a total of 2,323,527 souls, 
and as there appears no reason why the intercenaal 
increase in population should be so small, it is considered 
that an addition of 5 per cent, or more, to the 1020 
census figures is necessary to arrive at an estimate that 
will be approximately correct. There are upwards of 70 
islands on the coast, with a total area of about 15,000 aq. 
miles. The departments, with their po];>s. (1920 census) and 
capitals in parentheses, are: AnzoAtegui (103,500; Barcelona), 
Apure (39,190; San Fernando). Aragua (95i90o; Maracay), 
Bolivar (65,853; Ciudad Bolivar), Carabobo (125,520; Valen- 
cia), CojMes (81,850; San Cl^arlos), Falcon (128,255: C^oro), 
Guarico (122,190; Calaboao), Lara (219,820; Barquisimeto), 
Merida (123,230; M^di), Miranda U74,a7o; Ocunwre), 
Mona^ ((H.4ao; Maturin), Nueva Esparta (56,035; La 
Asuncion), Portuguesa (52,550; Guanare), Sucre (150,210; 
Cumana), Tachira ( i47jp8o; Sim Cristobal), Trujillo ( 1 78,950; 
Tn^illo), Yaracuy (108,000; San Felipe), Zamora (55.050; 
Barmas), Zulia (119,460; Maracaibo); temtories — A m aao n aa 
48,940; San Fernando de Atabapo) and Delta Amacuro 
13*474; Tucupita); and the Federal District — Caracas 
140,132). Fdits include Puerto-Cabello (q.v.), the chief 
poh of Carabobo (q.v.); La Guairi (see Caracas); Cardpano; 
and Maracaibo (q.v.). See Miridcc Nutva Esparto; Morgan 
rita; Portuguesa; Apure; TrujiUc; Zulia; Zamora. 


tuari, which traverse the Guiana Highlands* and 
the Apure (with Guarica and Portuguesa)* 
Arauca, Meta* and Caura (see Caas^puai), 
Climatically* Venezuela has several zones. Oa 
the coast the north-cast trade winds blow all the 
year round, but are weakest in July* the rainy 
season. April and May are the warmest months; 
December and January the coolest. Up to 8000 
feet altitude the temperature may be represented 
by La Guaira* which has a mean of 80*8° F. for 
the year (January* 78*4° F.; September, 82*0° F.: 
range, 4*5°). From 8000 to 6500 feet altitude is 
what is known as the * Temperate Zone ** and 
may be represented by Caracas (8020 feet)* 
where the mean annual temperature is 71*2° F. 
(January, 68*5°; May, 78*9°; range* 5*4°). At 
Caracas the rainfall is 81*0 inches for the year* 
and June* July* and October are the wettest 
months. In the llanos May to October is the wet 
season, and in the Mountain Zone (above 18*000 
feet) the rainfall is equally distributed over the 
whole year. Between 6° and 8° lat. on the Sierra 
Merida, the snow-line is reached at 15,000 feet. 
On the coastal flats and in the Orinoco delta and 
riverine zones the climate is very unhealthy. 

Production . — ^The chief industries are cattle- 
raising and the production of coffee* cacao, and 
sugar. About 20 per cent of the population is 
agrarian. Maize is the staple grain-crop* and 
some cotton* tobacco, and tropical fruits are 
raised. In the forestal zone balatA (a notable 
export), rubber, copaiba, chicle (raw chewing- 
gum), vanilla, tonka beans, and v^uable timbers 
are produced. Venezuela is one of the world's 
greatest coffee exporters, and coffee and cocoa 
are the chief exports (see Puerto-Cabello ). Mineral 
resources and products are rich and extensive. 
Saline thermal springs, about the hottest in the 
world (196°-206° F.) exist at Las Trincheras 
on the Puerto-Cabello- Valencia Railway. Coal 
is worked in the State mines at Naricual* and 
gold (originally from the Yurari district), 
copper ore (low grade), salt (a Government 
monopoly), i^roleum (refined at San Lorenzo 
on Lago Maracaibo)* asphalt (from Lake of 
Guanoco; exported to United States through the 
port of Cristobal Col6n), and pearls (see Afor- 
garita) are among other products. Manufactures* 
which are undeveloped and relatively unim- 
portant* include cotton (the chief), cement* 
matches (a Government monopoly), glass* coarse 
paper* beer, cigars (at Caracas), leather (Caracas* 
Maracaibo* and Ciudad Bolivar), candles (Cara- 
cas and Maracaibo), rope, tiles (Caracas)* and 
butter and cheese (in one factory at Maracay). 

RaUways,^ — *La Guaira - Caracas (8 feet)* 
Caracas- Valencia (8 feet 6 inches), ^Tucacas- 

* The gtuge it riven in bncketi. The atteriik (*) indicetei 
2 Britiefa-owned line. All the otben are Venezudan except- 
ing the second, which is German. 
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BaiqulBiiiieto lystem (2 feet), Enoontradoe- 
Tftchira (8 feet 6 inches). La Ceiba-Motatan 
(8 feet), *Caraca8-San Francisco de Yar^ (8 feet 
6 inches), Camero-La Espafiola del Guapo 
(8 feet), Guanta-Barcclona and Naricual Mines 
(8 feet 6 inches), Santa Barbara-El Vigia (metre), 
Coro-La Vela (8 feet), *Valencia-Puerto-Cabello 
(8 feet 6 inches). 

Social, dhc , — ^The State religion is Roman 
Catholicism, but absolute freedom is allowed. An 
archbishop (of Caracas), with five bishops 
suffragan, controls the State ecclesiastical organi- 
zation. Free, compulsory education, from the age 
of seven years to the date of completion of the 
elementary course, is provided, and there are 
universities at Caracas and Mdrida (University 
of Los Andes). Conscription for two years is 
enforced upon all Venezuelans, and the reserve 
period covers all able-bodied men up to the age 
of forty-five years. There is a small naval force 
of three gunboats and a training-ship. 

Oovemment . — Venezuela is a Federal Republic. 
The component states are supposed to be 
autonomous, and are nominally governed by 
Presidents, each of whom has a Secretary, and a 
Legislative Assembly. Territories (the Federal 
District also) are governed directly by the 
President, through his Governors. Caracas is 
the seat of the central power, consisting in a 
President and a bicameral Congress, whose houses 
are called Senate (40 members) and Chamber 
respectively. Congress chooses the President, 
who takes office for seven years and may be re- 
elected. Venezuela is a modern state formed in 
1880 by secession from the Republic of Colombia. 
— ^Bibuografhy: Venezuela (a general treatise 
on the laws, geography, &c., of the Republic, 
issued at Washington (1004) by the Bureau of 
American Republics); Central and South America 
(in Stanford's Compendium of Geography and 
Travel), vol. i. South America (by A. H. Keane); 
W. E. Wood, Venezuela: Two Years on the 
Spanish Main; P. F. Martin, Through Five 
Republics of South America (an historical, geo- 
graphical, economic, and political summary). 

Venice (It. Venezia), a city and seaport of 
Northern Italy, capital of the province of Venezia, 
on a number of islets in a shallow lagoon in the 
north-west arm of the Adriatic (i.e. the Gulf of 
Venice); served by rail via Padua to Bologna 
(100 n^es) and Milan (165 miles), via Udine to 
Tarvisio (148 miles), and to Trieste via Nabresina 
(99 miles). A long railway viaduct (the Ponte 
Sulla Laguna) connects the mainland with the 
main station of Venice (the StazUme della Strada 
Ferrata) and the adjacent Stazione MarUHma. 
The islets are very low, and the houses are mostly 
supported on piles. The city is divided into two 
parts by the Canalazzo or Grand Canal, spanned 
by the Rialto and lesser bridges. The numerous 
Tox-XL 


branch canals are crossed by over 800 bridges, 
which rise rapidly towards the centre to afford 
passage to the gondolas and other boats. The 
city is also intersected by calH or narrow lanes 
for pedestrians; but the canals are really the 
streets of Venice, and it possesses neither horses 
nor wheeled carriages. Near the centre of the 
city there is one street about 18 feet wide, the 
Merceria, but the great centre of business and 
amusement is the Piazza, or Square of St. Biark, 
and the piazetta adjoining it, which faces the 
Canale di San Marco. The Palace of the Doges, 
reconstructed by Marino Falieri in 1854, abuts 
on the piazetta. It contains a number of beautifril 
halls, some with ceilings and walls painted by 
Tintoretto, Paolo Veronese, and other masters. 
The Ponte-dei-Sospiri (Bridge of Sighs) connects 
the palace with the public prisons on the opposite 
side of a narrow canal. The church of St. Mark 
(S. Marco), now the cathedral (erected 976- 
1071), is in the Romanesque-Byzantine style, 
and is surmounted by five domes. Above the 
doorway are the four bronze horses brought fr*om 
Constantinople by the Doge Dandolo in 1204. 
Other notable churches are Santa-Maria-Glori- 
osa-de'-Frari (thirteenth century), containing 
the tomb of Titian, and numerous works of art; 
and San Giovanni-e-Paolo, a splendid Gothic 
domed building. Of the numerous palaces among 
the chief are the Palazzo-Reale (royal palace and 
library); Palazzo-Ducale (the palace of the 
doges), with a library and many paintings; and 
the Palazzo-Corner-della-Ck-Grande, the seat of 
municipal authorities. The remaining public 
buildings include the Accademia delle Belli 
Arti, containing works by Titian, Giorgione, 
Tintoretto, Paolo Veronese, and others; the 
Dogano, or custom-house; the arsenal; and the 
Zecca, or mint. The chief manufactures are 
woollen cloth, cloth of gold and silver, velvet, 
lace, ornamental and coloured glass, mosaic. 
Jewellery, and castings. The trade is extensive; 
the imports include colonial goods, dye-woods, 
coal, iron, and oil; exports, timber, rice, linen, 
glass, coral, &c. The harbour is spacious, but 
the entrances are shallow. Pop. 171,700. 

Venice is supposed to have been founded in 
the fifth century by inhabitants of the sur- 
rounding districts, who took refrige frt>m the 
cruelty of Attila on the islets at the mouth of 
the Brenta. In 697 Pauluccio Anafesto was 
elected the first doge or duke, and in 819 the 
seat of government was removed from Mala- 
mocco to Rivoalto (Rialto), and the adjacent 
islands were connected by bridges. The Crusades 
(1096 to 1271) greatly increased the wealth and 
power of the Venetians by giving employment 
to their shipping. In 1204 the Doge Enrico 
Dandolo conquered Constantinople, and upon 
the division of the Byzantine Empire Venice 

800 
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xeoeived a large aocsesilon of territory. Under 
Dandolo's miooeasors the Venetians gradually 
lost all their mainland possessions. But in 1886 
they captured Corfu, Durazzo, Argos, Ac.; in 
1405 their general, Malatesta, conquered Vicenza, 
Belluni, Verona, and Padua; and besides these 
and other conquests on land, the Venetian fleet 
defeated the Turkish at Gallipoli in 1416, and in 
1421 subjugated all the towns along the Dal* 
matian coast. At the close of the fifteenth century 
Venice had a population of 200,000, and was the 
centre of the entire commerce of Europe. Its 
power then began to decline, its commerce was 
gradually superseded by that of the Portuguese, 
and in 1508 a league to subdue the republic was 
formed at Cambrai between Pope Julius II, the 
Emperor of Germany, and the kings of France 
and Spain. All its possessions on the mainland 
were taken, and the work of destruction was all 
but completed by warfare with the Turks at 
intervals from 1040 to 1718. The French took 
possession of the city in 1797. It subsequently 
became part of the Austrian Empire, of Na- 
poleon's kingdom of Italy, and from 1815 to 
1866 of the Lombardo- Venetian Kingdom under 
Austria. In 1866 the city and province was 
ceded to Napoleon III, under whose auspices 
they were united by a plebiscite to the Kingdom 
of Italy. 

Venlselos, Eleutherios, Greek statesman, bom 
1864. A Cretan barrister, he was a leader of the 
insurrection that released Crete from the Turkish 
yoke (1897), and was elected for Athens to the 
Greek Assembly (1910). From 1910 to 1920 he 
was the dominant figure in Greek politics. He 
founded the Balkan League (1912), and in 1914 
(European War) was pro-Entente; but his pro- 
posals for war, though supported by the elec- 
torate, were vetoed by King Constantine. In 
1916 he founded a revolutionary Provisional 
Government in Crete, and on the dethronement 
of Constantine by Britain and the succession of 
Alexander, Venizelos returned to Athens (1917), 
reorganized the Government, and declar^ war 
against the Central Powers. He represented 
Greece at the Peace Conference, but was some- 
what ungratefrilly rejected at the elections of 
Nov., 1920. 

Venlo, a town of the Netherlands, in the 
province of Limburg, on the Meuse. It has 
manufactures of needles and cigars. Pop. 20,000. 

Vmio'aa (ancient Venusla), a city of Italy, 
province of Potenza. It has a cathedral (with 
tomb of Robert Guiscard), and a castle dating 
from the fifteenth century. Horace was bom 
here in 65 b.c. Pop. 9000. 

Ventilation. During recent years ideas upon 
ventilation have undergone some change. At 
one period the condition of air as regards its 
purity was judged solely with reference to the 


amount of its contained carbonic acid gas. This 
purely chemical standard has to a great extent 
been discarded, as it is found that other factors, 
such as the temperature and motion of the air, 
and the percentage of moisture present, are 
important. Ventilation is effected by both 
natural and mechanieal agencies, but in any 
system of ventilation both air inlets and air 
outlets are essential. Natural ventilation is 
mainly dependent upon the wind, the difference 
in temperature of the mtemal and external air, 
and the diffusion of gases. Windows make 
excellent air inlets, and draughts may be avoided 
by the use of deflecting hoppers or screens. A 
chinmey in a room makes a very good air outlet. 
Gratings in walls also serve as air outlets, and 
are specially useful when placed opposite air 
inlets, so that cross ventilation is obtained. 
Various forms of roof ventilators are also used as 
outlets for vitiated air. In mechanical systems 
of ventilation the movement of the air is effected 
by fans. There are three distinct t 3 q>e 8 : first, 
those in which extracting fans are employed, 
the air been drawn into, and through the apart- 
ments; second, those in which the air is forced 
through the rooms; third, those systems in which 
both extracting and forcing fans are used. The 
first system is suitable for the direct removal 
of fumes and dust; the second system is usefril 
where it is desirable to purify the inlet air. In 
the third or combined system the ventilation is 
not deranged by the opening of doors or windows. 

Ventimiglia, a town of Italy, in the province 
of Porto Maurizio and in the Riviera di Ponente; 
served by the coastal railway (Marseilles-Genoa) 
and to Cuneo (sec Porto Maurizio), Pop. 8000 
(commune, 18,000). 

Ventnor, a watering-place of England, on 
the south-east shore of the Isle of Wight, in the 
district of Undercliff. It has a hospital for 
consumptives, and a seaside home. There is a 
good beach for bathing. Pop. (1C21), 6100. 

Ventose (literally, ' windy month *), the sixth 
month of the French Revolutionary Calendar, 
beginning on 19th Feb., and ending on 20th 
March. 

Ventriroquism, the art of appearing to 
produce vocal sounds from some source other 
than the speaker's lips. The word is derived 
from venter, owing to the mistaken belief of the 
Romans that the belly was the seat of such 
production. The illusion is effected by per- 
mitting only a slow escape of the breath; by 
narrowing the glottis, opening the mouth but 
slightly, and moving only the tip of the tongue; 
also by engaging the attention of the audienoe 
to by-play, facial expression, and, usually, a 
marionette with movable lips. The practice Is 
of wide distribution, ranging from India and 
China to the African Zulus and the Eskimos of 
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the North. It was known to the Egyptians, 
Hebrews, and Greeks; and it is highly probable 
that the supposed miraculous utterances emitted 
by the oracles of Greece, with other wonders of 
like nature, were produced by means of ven- 
triloquism by the priests and skilled practitioners. 

Ve'nua, the Roman name of the goddess of 
love, called by the Greeks Aphrodite. In the 
Iliad she is described as the daughter of Zeus and 
DiOnS; but Hesiod represents her as the ofbpring 
of Urftnus, bom among the foam (Gr. apkros) of 
the sea. She surpassed all other goddesses in 
beauty, and hence received the apple which was 
to be awarded to the most beautifhl by Paris. 
She was the wife of Hephiestos (Vulcan), but 
also bestowed her love on the gods Ares (Mars), 
Dionysos (Bacchus), Hermes (Mercury), and 
Poseidon (Neptune), and the mortals Anchises 
and Adonis. The myrtle, rose, poppy, apple, and 
other fruits were sacred to her, as were also the 
dove, sparrow, swan, swallow, ram, hare, and 
tortoise. The chief places of her worship in 
Greece were the Islands of Cyprus and Cythera. 
In Rome several temples were erected to her 
under different names. In the best days of art 
this goddess was alwa 3 rs represented draped, 
in later times nude. The scene of her arising 
from the sea was sculptured by Phidias on the 
base of the statue of !^us at Olympia, and one 
of the most famous pictures of Apelles repre- 
sented the same subject. The Venus of Capua 
and the Venus of Milo represent her as Venus 
Victrix, with one foot on a helmet and raising 
a shield. The Venus de* Medici is supposed to 
be a free copy of a statue of her by Praxiteles, 
which was celebrated above all her other statues 
in ancient times. Among modem statues of 
Venus, one of the most famous is that by Canova, 
which represents her as issuing from the bath. — 
Cf. L. R. Famell, The Cults of the Greek States, 

Venus, one of the inferior planets, having her 
orbit between those of Mercury and the earth 
(see Planet), Her diameter is 7600 miles, and her 
volume about 0*88 of the earth's, but her density 
being slightly less her mass is equal to about 
0*88 of the earth's. Venus is the most brilliant 
of all the planetary bodies. When west of the 
sun she is seen as morning star, when east as 
evening star. Hence she gained the designations 
of Lucifer and Hesperus^ and some ancient 
peoples believed the appearances to be really 
of different objects. According to her various 
positions relatively to the sun and earth, she 
exhibits phases like the moon. Though a beauti- 
fhl object in the telescope, the dazzling bright- 
ness of the disc of Venus, probably due to the high 
reflective power of a cloudy atmosphere, renders 
it difficult to discern clearly any surface detail. 
It was long supposed that the planet rotated in 
about 28]^ hours. Some astronomers now think 
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that the period is 225 da 3 rB, identical with that 
of revolution. See TfOMU. 

Vera Cruz, a maritime state of Mexico; area, 
27,880 sq. miles; pop. 1,125,500 (after Jalisco, 
the state with the largest population in Mexico). 
Physically considered, it rises from a lagoon- 
fringed, alluvial, coastal zone, through the sub- 
montane region of the Sierra Madre Oriental, 
to merge in the Mexican Plateau, and includes 
within its boundaries the peak of Orizaba (18,800 
feet). In the south of the state, on the coast, is 
the volcano of Tuxtla (4020 feet). The climate 
varies from the heat, and unhealthy humidity, 
of the coastal steppe, through every gradation 
to the cold dr 3 me 8 s of the everlasting snows on 
Orizaba and the Cofre de Perote (18,400 feet). 
Sugar and rum arc the chief products, with 
coffee not far behind; but many other important 
commodities arc raised, such as cotton, vanilla, 
maize, and various fruits. Cattle and horses are 
bred here and there, and there is a large forestal 
industry, and some mining activity. Jolapa is 
the capital; other towns are Vera Cruz*, Tuxpan*, 
Puerto Mexico (or Coatzacoalcos)*, Nautla*, 
Alvarado*, Orizaba, and Cordobas. The asterisk 
indicates a port. 

Vera Cruz, a city and the chief seaport of 
Mexico, in the state of Vera Cruz; served by 
four railways (two to Mexico City). Tliere is a 
lai^e foundry, and tobacco is manufactured. 
Pop. 48,700. 

Founded by Cortes in 1620, the city was re- 
moved in 1600 to its present site on the low 
coastal flats, and has since been sacked by 
privateers (1058 and 1712), captured by the 
French (1888), by United States troops (1847), 
again by the French (1801), who made it their 
head-quarters during the campaign of 1862-7, 
and in 1014 by the United States. The fort of 
San Juan dc Ulloa, first built after the privateers 
had raided the city, is the key to the place. It 
occupies one of the coralline reefs that protect 
the harbour, and its fall has always left Vera 
Cruz at the mercy of the victor. 

Verat'rin, or Verat'ria. See Veratrum. 

Verat'rum, a well-known genus of plants 
belonging to the nat. ord. Liliacese. VeraXrufn 
album (common white hellebore) is a native of 
most alpine meadows in the southern, central, 
and northern parts of Europe. It has large 
plaited leaves, erect stems, and large panicles 
of greenish flowers. It yields the substance 
veratrin, used as an external application in cases 
of neuralgia. 

Verbe'na, a genus of plants, the type of the 
nat. ord. Verbenaceae. Most of the species are 
American; about seventy are enumerated. F. 
officinalis (common vervain), a plant common 
in England, and widely distributed, was once 
held in great repute for its medicinal virtues. 
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Several species are cultivated for the great and in medicine. The name is also popularly 
beauty of their flowers, being fine border plants, given to copper rust, the green or bluish sub* 
The verbena of the perflimers is the lemon-grass, stance formed by the action of carbon dioxide 
from which the * oil of verbena * is extracted. on copper in the presence of water; this is a 
Verbena'cese, a natural order of plants, con- basic carbonate, of the same composition as 
sisting of trees, shrubs, and herbaceous plants malachite. 

common in the tropics of both hemispheres, but Verdun (ancient Verodonum), a town of 
rare in Europe, Asia, and North America. They France, on the Meuse, forming a flrst-class for- 
have generally opposite or whorled simple or tress and railway node; a Junction on the lines 
compound leaves without stipules; flowers in Ch&lons-Conflans and Lerouville-Sedan, for the 
opposite corymbs, or spiked alternately, some- branch line Verdun-Bar-le-Duc. It is famous for 
times in dense heads, seldom axillary or solitary, its manufactures of dragies (sugar-plums) and 
The verbena and teak are examples. preserves, but has tanning, flour-milling, brewing, 

Vercelli (ver-chene), a town of Piedmont, and other industries, as well as a large trade in 
North Italy, province of Novara, on the Sesia. cereals, wood, wine, Ac. During the European 
It has a seventeenth-century cathedral, a castle. War Verdun figured prominently as the core of 
now converted into courts of Justice; hospital, French resistance (see European War, sections 
cavalry barracks, Ac., flourishing manufactures 1916 on the European Fronts and French Front 
and trade. The Gothic church of Sant’ Andrea In the West, 1917). Pop. 20,000.— There are two 
dates from 1219. In 101 b.c. Marius defeated the other French towns of note: Verdun, in Tam-et- 
Cimbri at Vercelli. Pop. 81 ,900. Garonne: pop. 8500; and Verdun (Sur-le- 

Verd-antique, in mineralogy, an aggregate Doubs), ancient Verodunum Castrum, in SaOne- 
of serpentine and white marble, having a general et-Loire, at the confluence of the Sa6ne and 
greenish colour. It is beautifully mottled, takes Doubs; served by the Chagny-D61e branch of 
a fine polish, and is much used for ornamental the P. L. M. Railway, via AUerey; pop. 2000. 
purposes. Oriental Verd-antique is a green por- Verhaeren, £mile, Belgian poet, bom in 1855, 
phyry used as an ornamental stone. killed when attempting to enter a moving train 

Verden, a town of Hanover, Prussia, on the at Rouen in 1916. Educated at Ghent and at 
Aller, near its confluence with the Weser; served Louvain, he founded La Semaine and became 
by the railway Bremerhaven - Wunstorf (via the leader of the literary group known as Young 
Eystrup). It has breweries, distilleries, and Belgium {La Jeune Belgique), Verhaeren was an 
manufactures of cigars. Pop. 10,060. impressionist, and his poetry is distinguished 

Verdi, Giuseppe, the greatest Italian opera by vividness, imagery, and dramatic intensity, 
composer of the nineteenth century, was bom His works include: Les Flamandes (1883), Lea 
at Roncole, near Busseto, Parma, on 10th Oct., Moines (1886), Les Soirs (1887), Au bord de la 
1813, died 1901. At the age of seven he became route (1890), Les Villages illusoires (1894), Lea 
a pupil of the local organist, and three years Visages delavie (1894), Les Forces tumuUueuses 
later succeeded his master as organist. He was (1902), and the series Toute la Flandre (1904-11). 
sent to school for two years at Busseto, at that In 1914 appeared his Belgique Sanglante, dealing 
time a musical centre, and Barezzi, the president with the German invasion of his native country, 
and patron of the local philharmonic society, Verkhoyansk, a town of Siberia, in the 
and Proves!, the conductor, were greatly in- government of Yakutsk. It has the doubtfiil 
terested in Verdi. When sixteen he was sent to distinction of being the coldest place in the 
Milan, where he studied under Lavigna. In 1888 world, and the place with the greatest range of 
he went back to Busseto, but returned to Milan temperature on earth — over 100®. The mean 
in 1888, when the opera Oberto was produced at temperature in January is —59° F.; but the 
La Scala with considerable success. The opera average lowest temperature of that month is 
Nabucco was produced in 1842, and between then —88°, and —90°, the lowest reading ever taken 
and 1871 Verdi produced twenty-three operas, on the surface of the earth, was recorded in 
not all of which were successful. Among his Verkhoyansk in Feb., 1892. The highest January 
most popular works are: Rigoletto (1851), Jl temperature ever recorded in Verkhoyansk was 
Trovatore and La Traoiata (1858), Un Ballo in —18° F. In July the mean is 60°, and the 
Masehera (1859), La Forza del DesHno (1862), absolute maximum 90° F. The rainfall is ex- 
and Alda (1871). Otello (1887) and Falataff ceedingly small, only 8*9 inches for the year, 
(1898), a remarkable piece of work for a man according to Kendrew. 

of eighty, are among his greatest works. Of non- Verlaine, Paul, French poet of the Symbolist 
operatic music, his Requiem is the only classic. school, belonging to those known as the De- 
Ver'digrls, a poisonous substance, prepared cadents, bom 1844, died 1896. Inspired by 
by exposing copper to the air in contact with Baudelaire, he pubUshed in 1865 his Pobmes 
acetic acid, and used as a pigment, as a mordant, Saiumiena, which were followed in 1869 by Les 
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FHea gdkmUs, In 1870 he went into exile, and 
returned an admirer of Catholicism, to which 
mystic tendencies had led him. This new spirit 
is reflected in his work Sageaae (1881). He 
visited England and Anally settled in Paris, 
where he passed the remaining years of his 
disorderly life, drinking absinthe and sojourning 
frequently in prisons and hospitals. Among his 
works are: Romances sans paroles (1887), 
ParaUdement (1880), Bonheur (1801), Mes hdpi- 
Uam (1801), Confessions (1805), and Chair, A 
master of verse, Verlaine invented new forms 
in French poetry, and his verse is Ijrrical, fluid, 
and magical. It is, however, somewhat of an 
exaggeration to compare him to Shelley, as A. 
Symons {Colour Studies in Paris) has done. — Cf. 
E. LepeUetier, Paul Verlaine: sa xne, son oeuvre, 

Vermejo (ver-mftTifl), or Rio Grande, a river 
of Argentina, rises in the highlands of Bolivia, 
and flows in a south-easterly direction to join 
the Paraguay; length, 1000 miles. 

Vermont, an inland state in the New England 
division of the United States, deriving its name 
from the Green Mountains ( Vert mont), a chain 
traversing it almost centrally from north to 
south (Mount Mansfield, 4400 feet), and forming 
a watershed between the streams running east- 
wards to the Connecticut River (the boundary 
with New Hampshire) and those flowing in a 
westerly direction to either Lake Champlain 
(q.v.) or the Hudson River. The state forms part 
of the uplands of New England, and has an 
average height of 1000 feet; but it is considerably 
lower in the north-west, abutting Lake Cham- 
plain, and the only navigable streams (Missisquoi, 
Otter Creek, Lamoille, &c.) are found there. 
Otter Creek is of greatest economic importance. 
Elsewhere the rivers are more or less 
swift, and are harnessed for power to 
drive sawmills and run the machinery 
used in the making of wood-pulp. 
Montpelier is the state capital, but 
Burlington (q.v.), a port of entry on 
Lake Champlain, is the largest city and 
the commercial capital. Other cities 
are Rutland (15,000), Barre (10,000), 
and St. Albans (q.v.). There are over 
1100 miles of railways in Vermont, the 
chief lines being the Boston & Maine, 

Central Vermont, and the Rutland 
Railway (New York Central system). 

About 18 per cent of the population is foreign 
bom, Scots numbering 1000, English 2200, and 
Irish 2000 (approximately). Canadians (English) 
and French Canadians together make up 56 
per cent of the foreign-bom population. The 
Homan Catholic religion predominates, with 
Congregational second and Methodist third. 
Agriculture is the chief industry, and over 50 per 
cent of the population is rural. Hay is the cUef 


crop, followed by cereals of all kinds, potatoes, 
and apples. There is a tendency towards in- 
tensive development of dahying and live-stock, 
and, at the moment, Vermont is a leading butter 
producer, with a first-class record in economical 
methods of production, Ac. Manufactures in- 
clude cotton, flour, and machinery. About half 
of the marble of the United States is produced 
in Vermont (chiefly at Pittsford, Proctor, and 
West Rutland). Education is compulsory be- 
tween the ages of six and sixteen years, and 
there are three universities (Vermont, Norwich, 
Middlebury). Area, 9564 sq. miles (440 miles 
being water); pop. 852,500 (including 570 
negroes). 

Vermont became a state of the Union in 1791. 
There are 14 counties. The Legislature is bi- 
cameral, comprising a Senate (80 members) and 
a House of Representatives (248 members), 2 
Senators and 2 Representatives being sent to 
Congress. — Bibliogbaphy: E. D. Collins, //is- 
tory of VermonVy E. Conant, Geography^ History, 
and Civil Government of Vermont, 

Verne (vem), Jules, French author, born at 
Nantes 1828, died 1905. He studied law, but 
afterwards began writing short pieces for the 
stage. In 1868 he published Five Weeks in a 
Balloon, and the vein of the marvellous, tinged 
with a quasi-scientific realism, was henceforth 
worked by him with great success. His more 
popular works are: Twenty Thousand Leagues 
under the Sea, From the Earth to the Moon, Round 
the World in Eighty Days, and A Journey to the 
Centre of the Earth, Most of his works have been 
translated into English. 

Vernier. The vernier, invented by Pierre 
Vernier in 1681, is an auxiliary scale used to 


subdivide the divisions of an ordinary scale. 
The small scale divisions are one-tenth greater 
or less than those of the main scale. In the 
figure AB represents the main scale, cd the 
vernier with each division nine-tenths of the 
length of a division on ab. The vernier is set to 
measure the distance ef, which is seen to be 
more than one division and less than two. 
Looking along the vernier scale, the division 
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marked 8 is seen to be in line with a division on 
the scale, which means that the point f is eight- 
tenths of a division ahead of the scale division 1. 
Each vernier division being one-tenth less than 
a scale division, eight of them are eight-tenths 
less than the same number of scale divisions. 

Vero'na, a city of Venetia, North Italy, 
capital of the province of Verona, on the Adige. 
There is a Roman amphitheatre, supposed to 
have been built about the second or third cen- 
tury A.D., the interior of which is nearly perfect; 
an imposing fourteenth-century cathedral in the 
Gk>thic style; and many other magnificent 
churches rich in art treasures. Other notable 
edifices are the Palazzo del Consiglio, adorned 
with statues of celebrated natives of the town; 
and the Gothic tombs of the Della Scala family 
(Scaligeri), who ruled Verona from 1262 to 1889. 
Modem public buildings include theatres, a 
museum, a libraiy, hospitals, literary institu- 
tions, Ac. The town has manufactures of silks, 
woollens, hats, Ac., and a considerable trade. 
Verona was subject to the Romans in the second 
century b.c., and on the decline of the Roman 
Empire it was taken by the Goths, and became 
the capital of Theodoric's empire. In 774 it was 
captured by Charlemagne, and subsequently 
became an independent republic. Weary of the 
dissensions of its nobles, it voluntarily ceded 
itself to Venice, under which it remained from 
1405 to 1797. It belonged to the Austrians until 
1806, when it became Italian. Pop. (commune), 
86,448. 

Veronal, a trade name for mufo-urea, 
(CgHjjNjO,), a white, soluble, crystalline powder, 
useful as a hypnotic in nervous insomnia and in 
insomnia associated with disease of the heart. 

Veronese (vk-ro-na'ze), Paul, the name usually 
given to Paolo Cagliari, an Italian painter, born 
at Verona in 1528, died at Venice 1588. He 
studied at Verona under his uncle, Antonio 
Badilc, and Brusasorci; visited Mantua to work 
for Cardinal Gonzaga in 1547; and in 1555 
settled in Venice. Here his early work won him 
immediate success. In 1560 he was commissioned 
to decorate in fresco the Villa Barbaro at Maser; 
and in 1562 produced the great Feast of Cana^ 
now in the Louvre. In 1564 he visited Rome, 
and on his return to Venice was engaged to 
decorate the Ducal Palace. The fire of 1577 
destroyed much of his work; but he was com- 
missioned to paint a new series, of which the 
Battle of Lepanto (Academy, Venice) is the best- 
known example. In 1578 he finished The Feast 
in the House of Levi (also in the Academy), the 
introduction into which of German sol^ery, 
buffoons, and a parrot led to his trial before the 
Inquisition on a charge of irreligion. This in no 
way affected his reputation, and he was busily 
engaged until his death. This last period is 


represented by the admirable examples of his 
work in the National Gallery, including the 
Feast of Darius and four Allegories, Conven- 
tional and artificial, his work is nevertheless 
redeemed by his brilliant handling, decorative 
designs, and splendour of colour. 

Veronica, Saint, a female saint who, ac- 
cording to legend, met our Saviour bending 
under the weight of the cross, and offered Him 
her veil to wipe the sweat from His brow, when 
the divine features were found miraculously 
impressed on the cloth. This veil was brought 
from Palestine to Rome, where it ia still preserved 
by the canons of St* Peter's. 

Verrall, Arthur Woollgar, English classical 
scholar, was bom in 1851, and died in 1912. He 
was educated at Wellington and at Trinity 
College, Cambridge. He graduated as second 
classic in 1878, and was bracketed First Chan- 
cellor's Medallist with S. H. Butcher and T. E. 
Page, this being the only occasion on which 
three medals were awarded. Verrall was called 
to the Bar in 1877, and in the same year became 
a member of the staff of his college. He published 
a brilliant edition of the Oresteia of Afischylus; 
but his services to Euripides were even more 
notable, including editions of the Medea and the 
Jon, and discursive works such as Euripides the 
Reitumalist and Four Plays of Euripides, The 
work of Verrall did much to rehabilitate Euri- 
pides after the attacks of Niebuhr, Sclilegel, and 
Swinburne. Verrall had a great gifr for distilling 
new ideas from old material which hud been 
handled by countless predecessors. As a lecturer 
he was eloquent and persuasive; and though 
he was himself a * pure scholar * of the old school, 
his vigorous mind and his keen sense of humour 
brought a current of fresh air into lecture-rooms 
too long hermetically sealed by an out-worn 
Porsonian tradition. For fifteen years he heroi- 
cally endured an illness which crippled him. 
Some sixteen months before his death he was 
appointed the first King Edward VII professor 
of English literature at Cambridge. — Cf. M. A. 
Bayfield, Memoir in Verrall's Collected Literary 
Essays^ Classical and Modem, 

Versailles, a town of France, capital of the 
department of Seine-et-Oise; served by trams 
to Saint Cyr-Maule, Ac., by the main line to 
Bordeaux, by the Grande Ccintuie Railway, by 
frequent services from Paris (St. Lazare, Mont- 
parnasse or Invalides), and from Mantes (via 
Plaisir Guignon). It is regarded as one of the 
handsomest towns in Europe, having been built 
under the auspices of the sovereigns of France, 
particularly Louis XTV, who made it the seat 
of his court, and erected the palace. This is a 
large and imposing building with an extensive 
park and gardens, fine fountains, Ao. Louis 
Philippe converted the palace into a national 
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muaeum, and it oontamB an mimense ooflection 
of atatues and paintings repiesenting personages 
and events connected with the French monarchy 
from Clovis downwards. In Oct., 1870, the 
Germans established their head-quarters at 
Versailles; from March 1871 till 1870 it was the 
seat of the French Government; and on 28th 
June, 1010, there was completed and signed in 
the Galerie des Glaces of the famous palace 
(the same room in which William I was crowned 
German Emperor in 1871), the Treaty of 
Versailles which marked the conclusion of the 
European War. Pop. 60,500. 

Versailles, Treaty of, by which the European 
War was brought formally to a close, was signed 
on 28th June, 1010. The Allied and Associated 
Powers included the British Empire, the tJnited 
States, France, Italy, Japan, Belgium, Bolivia, 
Brazil, China, Cuba, Czecho-Slovakia, Ecuador, 
Greece, Guatemala, Haiti, Hedjaz, Honduras, 
Liberia, Nicaragua, Panama, Peru, Poland, 
Portugal, Houmania, Serbia-Croatia-Slavonia 
(Yugoslavia), Siam, and Uruguay. The Euro- 
pean territories ceded by Germany comprised: 
Alsace-Lorraine, restored to France, that country 
also receiving the Saar Valley (q.v.); Eupen, 
Malm^y, and a part of Morcsnet, ceded to Bel- 
gium; while Luxemburg was freed from German 
influence; Posen District, part of West Prussia, 
passed to Poland, that country also receiving a 
guarantee of access to Danzig, which became a 
free city; Czecho-Slovakia received a portion of 
Upper Silesia; while the possession of certain 
other territories was reserved for future decision 
by a plebiscite, and Memel passed under the 
control of the Conference of Ambassadors.^ Ger- 
many was further deprived of the whole of her 
overseas possessions, these being ultimatdy 
apportioned as follows: German East Africa 
(now Tanganyika Territory) to Great Britain; 
Togoland and Kamarun to Britain and France; 
German South-West Africa to tlie Union of 
South AfHca; German possessions in the Pacific, 
lying south of the equator, to Australia and New 
Zealand; those north of * the line * to Japan; that 
country also receiving Shantung, which was sub- 
sequently restored to China.* In reparation to 
France and Belgium for economic damage caused 
by the war Germany was required to suppty 
them with cattle, sheep, coal, merchant shipping, 
dyestuffe, and other c^emic^ products; to re- 
imbume Belgium for the amount borrowed from 
her Allies during the war until the signing of the 
Armistice of Nov., 1918, and to replace the 
destroyed merchant ships of the Allies. The 
value of these reparations was estimated at 

'MfttddiatrictwMhaiidedovertolAthusniaon i6th Feb., 
but WM subsequendy handed over to the League oi 
Natioiia for diqjoeal. Racially and geqgrapliicallyt Mamel it 
put of Lithuania. 

* 8m Wtu/mmton Coirfenite$^ 


£800,000,000. Further financial compensation 
exacted from Germany, to be discharged by 
1058, included the cost of the war to the Allies, 
together with pensions to the disabled and to 
the dependants of those killed; an estimated 
total of £17,720,000,000. By other clauses of 
the treaty Germany's military force was reduced 
to a total of 100,000 men; her naval strength to 
six battleships of the Deutschland type, six light 
cruisers, twelve destroyers, and twelve torpedo- 
boats. Article 198 deprived her of all military 
and naval air forces, dirigible balloons, aero- 
planes, seaplanes, or flying-boats. 

Verse, a measured and cadenced form of 
speech or composition, usually adopted in poetry. 
Granmiarians have elaborately dassifled the 
varieties of verse, and analytically distinguished 
the possible divisions of words into bars of 
accented and unaccented syllables. (See Rhythm,) 
The term is also applied to a line of poetry con- 
sisting of a certain number of metrical feet dis- 
posed according to the rules of the species of 
poetry which the author intends to compose. 
Verses arc of various kinds, as hexameter, penta- 
meter, &c. Blank verse ia verse in which the lines 
do not end in rhymes. (See Blank Verse,) 
Heroic verse is rhymed verse in which the lines 
consist of ten syllables, five of them being 
accented, and constituting five iambic feet. See 
Alexandrine. 

Versecz, a town of Yugoslavia. It has silk- 
mills, and a large trade in silk and wine, the 
latter largely curtailed by the ravages of phyl- 
loxera. Pop. 28,760. 

Vertebra'ta (Chordata), a phylum of the 
animal kingdom distinguished by the possession 
of (1) a central nervous system in the form of a 
dorsed tube; (2) an elastic skeletal rod, the nofo- 
chords underlying this; and (8) gill slits. In 
adults the notochord is usually wholly or partly 
replaced by a vertebral column, and the gill slits 
may have closed. There are four sub-phyla: (I) 
Hemichorda. Notochord small, and limited to 
the anterior part of the body. The worm-like 
Balunoglossus and two other unfamiliar marine 
forms are here included. (2) Cephalochorda. 
The lancelet (Amphioxus). (8) Urochorda. 
The degenerate ascidians or tunicata (q.v»). 
(4) Craniata. This embraces all the remaining 
vertebrates, which possess a distinct brain and 
skull. Divided into six dasses: (i) Cydostomata. 
Eel-shaped animals with suctorial mouths, 
devoid of limbs and Jaws; lampreys and hags. 
The remaining five classes indude jawed animals, 
that usually possess two pairs of limbs, (ii) 
Puces. Fishes, (iii) Amphibia. Frogs, sala- 
manders, Ac. (hr) Beptllia. Reptiles. (v)Ayef, 
Birds, (vi) Mammalia. Mammals. See separate 
artides. 

Vardcilliiim, a genus of Fungi Imperfooti, 
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■eotion Hyphomycetes. V, atbo-atrum attacks 
the potato-plant, choking up the wood-vessels 
of the stem and causing the haulm to die pre- 
maturely, thus reducing the yield of tubers. 

Vertue, George, English engraver, bom in 
Westminster in 1684, died in 1750. He enjoyed 
the patronage of Sir Godfrey Kneller, and be- 
came engraver to the Society of Antiquaries in 
1717. His best-known works include twelve 
portraits of poets and ten portraits of Charles 1 
and his friends. 

Verviers, a town of Belgium, in the province 
of Lidge, on the Vesdre. It is celebrated for its 
manufacture of broad-cloth and woollen yam, 
the staple of the town. There are also machinery, 
leather, and other manufactures. Pop. (1020), 
48,027. 

Veaoul, a town of France, capital of the 
department of Haute-Sadne, on the Duigeon, an 
affluent of the Sadne; served by the great trunk 
line Boulogne-Trieste, via Laon, Ac., on which 
it is an important junction. There are vineyards 
in the vicinity, and furniture, &c., is made. Pop. 
10 , 000 . 

Vespasia^nus, Titus Flavius, Emperor of 
Rome, was bom near Reate, in the country of 
the Sabines, in a.d. 0, died in 70. After serving 
with distinction in Germany and in Britain as 
commander of a legion, he was made consul. 
He afterwards became proconsul of Africa, and 
on the rebellion of the Jews he was sent with an 
army into Judaea (a.d. 60). Vespasian reduced 
nearly all Galilee, and was preparing to attack 
Jerusalem when he received news of Nero's 
death (a.d. 68). Then followed the emperors 
Galba, Otho, and Vitellius, and in a.d. 60 
Vespasian was himself elected emperor by the 
army, and arrived in Rome about the middle 
of the year 70, leaving the siege of Jerusalem to 
his son Titus. He immediately reformed tlie 
discipline of the army, purified the senatorial 
and equestrian orders, and improved the ad- 
ministration of justice. He also rebuilt a part of 
the city, restored the capitol, and erected the 
gigantic amphitheatre, the ruins of which are 
still celebrated under the name of the Colosseum, 

Vesta, in Roman mythology, the goddess of 
the hearth. She was worshipped, along with 
the Penates, at every family meed, when the 
household assembled round the hearth, which 
was in the centre of the room. Her public 
sanctuary was in the Forum, and the sacred 
fire was kept constantly burning in it by the 
vestals, her priestesses. The vestal virgins are 
said to have been established by Numa. There 
were at first four, and afterwa^ six of them. 
Th^ were taken from six to ten years of age. 
They were bound to virginity for thirty years, 
the term of their service, after which they were 
allowed to many. Their persons were inviolable. 


and they were treated with great honour, and 
had important public privileges. The punish- 
ment of a vestal who broke her vow of chastity 
was burying alive. Theodosius abolished the 
vestal vhgins in a.d. 804. — Cf. W. W. Fowler, 
Roman Festivals, 

Vest-Agder, a southern, maritime fylke or 
county of Norway. Area, 2804 sq. miles; pop. 
82,800. 

Vesteraalen, a laige archipelago lying off the 
north-west coast of Norway, 8*^ within the 
Arctic Circle; separated from the Lofoden 
Islands by the Raftsund. The largest island is 
Hindd. 

Vestfold, a southern, mBritime fylke or county 
of Norway, with a seaboard on Christiania Fjord. 
Area, 001 sq. miles; pop. 124,100. 

Vestry, in English law, a meeting of the rate- 
payers of a parish convened for the discussion 
and settlement of parish affairs. Formerly it 
was customary for the parishioners to discuss in 
church, after service, notices given out thereat. 
Secular affairs predominated, and a feeling of 
the unseemliness of discussing these in church 
later led to the meetings being held in vestry. 
In vestry parish officials, such as churchwardens, 
assessors, collectors, assistant overseers, and sur- 
veyors of highways, were elected. At ‘ common 
vestries ' every ratepayer could attend and vote. 
At ‘ select vestries * in the larger parishes the 
ratepa3rers were represented by vestrymen 
elected according to the custom of the parish. 
Until 1894 vestries had considerable powers of 
local government, but in all rural and some urban 
parishes these have been transferred to the parish 
councils and other bodies. 

Vesuvius, a volcanic mountain of Southern 
Italy, 10 miles £.s.£. of Naples. It rises in the 
centre of a plain 2800 feet above the sea, in a 
pyramidal cone of about 1000 feet; total height, 
over 4000 feet, liable to alteration at eruptions. 
The cone is truncated, and about 2000 feet in 
diameter. Previous to an eruption about 1888 
the top was an uneven plane, but was then 
converted into a hollow cup sloping to a depth 
of 500 feet. A precipitous rocky ridge, 1400 feet 
high, called Monte Somma, lies to the north of 
the cone, from which it is separated by a deep 
valley called the Atrio del Cavallo. At the 
western extremity of this valley an observatory 
is established. The lower belt of the sloping plain 
is about 2 miles broad; it is laid out in vineyards 
and well cultivated. Above this belt the plain 
is rugged and covered with soorise. Monte 
Somma is supposed to have formerly formed a 
complete cone of larger dimensions than the 
present one, being subsequently altered 
volcanic forces in the same manner as 800 feet 
of the present cone were carried away by an 
eruption of 1822, The first recorded iQunptoms 
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of activity exhibited by Vesuvius occurred in 
A.D. 68. In 70 a great eruption buried Her- 
culaneum and PompeiL llie next recorded 
discharge of liquid lava was in 1086. Since 
then there have been many violent eruptions, 
the most noted of which were that of 1681, 
when 18,000 lives were lost, and that of 1906, 
when there were most violent outbursts, a great 
flow of lava, and some loss of life. Great out- 
bursts took place in 1750, 1767, 1704, 1822, 1855, 
1858, 1861, 1865, 1867-8, 1872, 1878, 1880, 1805, 
and 1006. A wire-rope railway was opened in 
1880, and carries visitors to within a short 
distance of the crater. 

Veszpr^m, a town of Hungary, north of Lake 
Balaton, with a fourteenth-century cathedral. 
It is a gardening-, wine-, and cereal-raising centre. 
Pop. 14,680. 

Vetch, the popular name applied to plants of 
the genus Vicia, more especially to F. saliva, 
the common vetch or tare. The name is also 
applied,- with various epithets, to many other 
leguminous plants of different genera; as, the 
hoTse-shoe vetch, of the genus Hippocrepis; the 
milk-vetch, of the genus Astrag&lus; Ac. 

Veterinary Science. The power to examine 
candidates, and to grant to any suitable person 
a diploma which confers the right to practise as 
a veterinary surgeon, is vested by Royal Charter 
in the Royal College of Veterinary Surgeons, and 
CO one can legally use the title veterinary 
surgeon unless he be a Member of the College. 
This body does no teaching, but attends to all 
matters affecting the interests of the profession, 
and elects the examiners, who may be veterinary 
suigeons, or specialists in certain subjects, such 
as chemistry. The examinations are five in 
number, one preliminary and four professional. 
A student, after passing the preliminary examina- 
tion, requires to attend four years at one of the 
recognized teaching colleges, taking a profes- 
sional examination each year. These teaching 
colleges are situated in London, E^dinburgh, 
Glasgow, Dublin, and Liverpool. The higher 
degree of Fellow is granted, after another exami- 
nation at a later date, to those already holding 
the diploma of membership. The administrative 
work of the profession is carried out by the 
Council of the Royal College of Veterinary 
Surgeons. This council is elected by the pro- 
fession, a certain proportion retiring annually. 
A graduate may choose a career as a general 
practitioner; but there are also openings in the 
army. Ministry of Agriculture, county councils, 
and municipalities. There are many appoint- 
ments abroad, but the salary offered is fre- 
quently not in proportion to the expenses and 
inoonveniences incurred. Under the Agricultural 
authorities, veterinary surgeons cany out the 
administration of the Contagious Diseases 


(Animals) Acts^ and examine stallions under the 
Horse Breeding Act. Unless an animal receives 
a sound certificate, he cannot travel for stud 
purposes. Any person found leading a stallion 
outwith his owner*s premises without a certifi- 
cate is liable to prosecution. In the hope of 
securing a supply of milk which shall be clean 
and free from the organism of tuberculosis, 
greater powers have been placed in the hands of 
veterinary surgeons acting on behalf of county 
councils and municipalities. 

TvbercuHn, originally introduced by Koch 
as a remedy for tuberculosis in human beings, 
has now found its chief use as a diagnostic agent 
for tuberculosis in cattle. It can be used in a 
variety of ways, producing in animals affected 
with tuberculosis either a local or general re- 
action. Mallein, prepared from the organism of 
glanders, and injected into suspected cases of 
glanders and in-contacts, has proved so reliable 
in diagnosis that Great Britain is fr^ from this 
disease of horses. Glanders, once the scourge of 
armies in the field, was during the European 
War kept under control by the frequent testing 
of horses with mallein. 

Active steps have been taken in recent years 
to produce agents known as vaccines, prepared 
from disease germs, and having the property, 
when they have been injected into an animal's 
system, of rendering the animal immune from 
the disease. The Animals* Diseases Research 
Association is a body of workers in this field 
which at present is dealing specially with braxy 
and dysentery in sheep, grass disease in horses, 
and joint-ill in foals. For joint-ill in foals the 
following method has given the most satisfaction. 
Inject into the mare a vaccine prepared from 
streptococci, staphylococci, and bacilli coli as 
soon after the seventh month of pregnancy as 
possible; give her three injections at weekly 
intervals. Immediately the foal is bom it should 
receive an injection of anti-streptococcus serum, 
this to be repeated in seven days. In addition, 
the navel should receive a frequent dressing of 
an antiseptic such as strong tincture of iodine. 

Milk fever, once a deadly affection amongst 
milk cows, h^ now a very low mortality, thanks 
to the efforts of a Danish veterinary surgeon, 
who suggested the inflation of the udder with 
air. When a cow becomes attacked with milk 
fever, the treatment consists of stripping the 
udder as empty of milk as possible, and the 
pumping of air into each quarter of the udder 
through a hollow needle introduced into each 
teat. Cows that are delirious frequently become 
quieter even before the whole of the quarters 
are inflated. As in human surgery, so in veteri- 
nary surgery the introduction of antiseptics and 
anaesthetics has made operations possible that 
were formerly impossible. It is only in the dog 
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and the cat that abdominal fuigery If carried 
out to any great extent. Foreign bodies in the 
stomach, intestines, and bladder are all removed 
in the dog and cat with good results, advantage 
being taken of X-rays in diagnosis. Roaring 
in horses, an incurable disease due to paralysis 
of one or both vocal cords, which was formerly 
only relieved by the performing of tracheotomy 
and the wearing of a permanent tube, is now 
alleviated by an operation introduced by Williams 
of New York, and largely practised in this 
country. The horse having been put under 
chloroform and laid on his back, the larynx is 
opened. If a horse roars from paral 3 niis of the 
cord, one or both vocal cords will fail to move on 
respiration. The aim of the operation is to pro- 
duce a shrinking or wasting of these cords, so 
that they will not lie dead in the passage. This 
result is brought about by removing the lining 
membrane of a cul-de-sac in front of the cord 
known as the ventricle, and it is hoped that in 
the healing process the contraction will be so 
great as to pull the paralysed cord hard up 
against the wall of the larynx. 

Under the Ana^thetics Act certain specified 
operations on animals must either be performed 
under local aniesthesia or general anaesthesia. 
The hone and cow stand chloroform very well; 
the dog requires more care and attention; but 
sheep are most susceptible. Veterinary patients 
are frequently secured or cast before the anses- 
thetic is administered, as, during the period of 
excitement, they would be apt to break loose. 

Veto (Lat., ‘I forbid*), the power which one 
branch of the legislature of a State has to nega- 
tive the resolutions of another branch; or the 
right of the executive branch of Government, 
such as King, President, or Gk>vernor, to reject 
the bills, measures, or resolutions proposed by 
other branches. In Britain the iK>wer of the 
Crown is confined to a veto, a right of rejecting 
and not resolving, and even this right is rarely 
exerefred, the last occasion being in 1707; while 
the power of the House of Lords to veto bills 
which had passed the Commons was curtailed 
by the Parliament Act, 1911. In the United 
States the President may veto all measures 
passed by Congress, but after that right has 
been exercised the rejected bill may become 
law by being passed by two-thirds of each of 
the Houses of Congress. 

Vevey, a town of Switzerland, in the canton 
of Vaud, on the north-eastern side of the Lake 
of Geneva. Pop. (1920), 12,708. 

Vlanna, a town of Bra^, in the state of 
Maranhao. It trades in cattle. Pop. 18,000. 

Vlanna do Gastello, a town of Portugal, in 
the province of Minho, capital of the district of 
Vianna; served by the Oporto-Moncao Railway* 
It is one of the most beautifril towns of Portugal* 


There Is a fishing industry which centres on the 
harbour, and tn^ is carried on in oil, wine, 
grain, Pop. 12,000. — ^Another Vianna is in 
Alemtejo, on the Lisbon-Villa Heal de San 
Antonio Railway. 

Vlaregglo, a town of Tuscany, North Italy, in 
the province of Lucca, on the Ligurian Sea; 
served by the railway from Genoa and by a branch 
to Lucca. It is in the Riviera di Levante. Near 
by, at Bagni di Nerone, are the remains of the 
Roman baths. Pop. 14,000. 

Viborg, a town of Denmark, on the Lake of 
Viborg. Manufactures include linen and tobacco. 
Pop. 10,885. 

Viborg, or Wlborg, a seaport of Finland, 
capital of a province of the same name, on a 
deep inlet of the Gulf of Finland, 74 miles north- 
west of Petrograd. It has an active export trade. 
Pop. 85,000. 

Vibrations. See Sound; Harmonic Motion; 
Harmonica; Resonance; Wax)e Theory of Light; 
Wirekaa Telegraphy; Waioes. 

Vlbur^num, a genus of plants, nat. ord. 
Caprifoliacecc, including the guelder-rose and 
laurustine (q.v.), and V, Lantdna, the wayfaring 
tree, a native of Europe and the west of Asia. 
The young shoots arc used in Germany for basket- 
making; the wood is sometimes employed in 
turning and cabinet-making; the berries are 
used for making ink, and the bark of the root for 
making bird-lime. 

Vic'ar (Lat. vicariua, substitute, from vice, in 
place of), in a general sense, a representative or 
vicegerent. The Pope calls himself vicar oj 
Christ on earth. In the Church of England a 
vicar is the priest of a parish who receives only 
the smaller tithes or a salary, the greater tithes 
being received by a lay-rector. A vicar apostolic, 
in the Roman Catholic Church, is a bishop who 
possesses no diocese, but who exercises juris- 
diction over a certain district by direct authority 
of the Pope; xncar general, the official assistant 
of a bishop or archbishop. 

Vicenza (vi-chen^tsk), a frontier province of 
Venetia, North Italy. Area, 1056 sq. miles; pop. 
548,200. 

Vicenza, a town of Venetia, North Italy, 
capital of the province of Vicenza, on the 
Bacchiglione at its confluence with the Ren- 
trone; served by the trunk line Venice-Milan, 
and the branch railway Treviso - Vicenza (88 
miles). The older public buildings are almost all 
the work of Palladio, who was bom here, or of 
scholars who rather slavishly imitated him. Such 
are the Duomo or cathedral; the Palazzo della 
Ragione (town-hall), an ancient Gothic building; 
the Museum, one of Palladio’s finest buildings; 
the Palazzo-Prefetizzio; and the theatre. Manu- 
factures include silk, woollen, and linen tissues, 
leather, earthenware, and hats* Pop. 57,018. 
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Vlch (vich), a city of Spain, in the province Italy. Under the advice of his celebrated miniiter 


of Barcelona, with cotton and other manu&c- 
tures. Pop. 12,170. 

Vichy (v€-8hS; Rom. Vicua Calidua), a town 
and spa of France, in the department of the 
AUier. It was once a place of strength, and is 
celebrated Ibr its thermal alkaline springs, 
twelve in number, known to the Romans as the 
AgtUB CalidcB. The Vichy waters are in much 
request for disorders of the stomach and bowels, 
and of the urinary organs, in gout, rheumatism, 
Ac, The water is bottled for export. Pop. 16,502. 

Vicksburg, a city and port of entry of Mis- 
sissippi, United States, the county seat of 
Warren county, on the Mississippi at its con- 
fluence with the Yazoo; served by the Alabama 
A Vicksburg, and other railways. It has 
railway repair- and construction-shops, and has 
manufactures of cotton-seed cake and oil, and 
wooden goods, and a brisk trade in cotton. The 
district was settled in 1811, and the town, which 
became a city in 1886, was laid out in 1824. It 
was strongly fortified by the Confederates in the 
Civil War, and the Unionist forces were repulsed 
here on several occasions, but after a long siege 
General Pemberton surrendered the place to 
General Grant, 4th July, 1868. Pop. (1020), 
17,981. 

Victor Amadeus II, Duke of Savoy, and 
flrst king of Sardinia, bom 1666, died 1782. 
He joined the Austrians in the War of the 
Spanish Succession, and at the Peace of Utrecht 
(1718) he obtained the addition of Sicily to his 
dominions. In 1720 he gave up that island to the 
Austrians in exchange for Sardinia, and then 
took the title of King of Sardinia. He abdicated 
in favour of his son, Charles Emmanuel III, in 
1780. 

Victor Emmanuel (Vittorio Emanuele) II, 
King of Sar dini a from 1849 to 1861, and of Italy 
from 1861 to 1878, was bom in 1820, and died in 
1878. He was the son of Charles Albert, King of 
Sardinia, and on 12th April, 1842, he married the 
Archduehess Adelaide of Austria. His aptitude 
for a military career became evident when he 
commanded the Savoy brigades against Austria 
(1848-9), and distinguished himself in the battle 
of Goito by his reckless valour. After the battle 
of Novara (28rd March, 1849) his father abdi- 
cated, and Victor Eknmanuel ascended the throne 
of Sardinia. He had then to negotiate with Aus- 
tria under most unfavourable droumstances, but 
he steadily refused to give up the principle of 
representative government in the Sardinian Con- 
stitution, and this gained for him the name of 
honest king (re galarUuomo) and the goodwill 
ofthe Italian people. This latter was only gained, 
however, after much calumny and misunder- 
standing, but the young king pursued from the 
frnit a poliesy which led to the national unity of 


Cavour, he regulated the finances, reorganized 
the army, and secularized the Chumh property, 
for which be was excommunicated by the Pope. 
He took part in the Crimean War, and in 1859, 
assisted by France, renewed the contest with 
Austria, taking part in the battles of Magenta 
(4th June) and Solferino (24th June). By the 
Treaty of Villaflranca and the Peace of Zflrich 
which followed these successes, Lombardy was 
added to his dominions, but he had to cede Savoy 
and Nice to France. Parma, Modena, and Tus- 
cany now became united to Sardinia, and Gari- 
baldi's successes in Sicily and Naples brought the 
whole of Southern Italy over to Victor Emmanuel. 
On 17th March, 1861, he assumed the title of 
King of Italy, and early in 1866 Florence became 
the royal residence. By the Peace of Vienna 
(1866) Austria ceded Venetia, and on the with- 
drawal of the French garrison from Rome in 
1870 the city was annexed to Italy, when the 
king entered Rome (2nd .July, 1871) and took 
up his residence in the Quirinal. See Sardinia; 
Italy; France, 

Victor Emmanuel III, King of Italy, bom 
at Naples 1809, son of Humbert I and of Mar* 
gherita. He entered the army, and frequently 
represented his father on important occasions 
abroad. In 1 896 he married Princess Helena of 
Montenegro, and on the assassination of his father 
ascended the throne of Italy (11th Aug., 1900). 
When Italy joined the Allies in the European 
War, the king assumed command of the Italian 
armies on the Austrian front. 

Victoria, Queen, Alexandrine Victoria, only 
child of Edward, Duke of Kent, fourth son of 
George III, by his wife, Mary Louisa Victoria, 
daughter of Francis, Duke of Saxe-Coburg, and 
widow of Ernest, Prince of Leiningen, was bom 
on 24th May, 1819. Her prospect of the succes- 
sion to the crown was somewhat remote, for her 
father might reasonably hope for a male heir; 
his three elder brothers were alive, and one of 
them, the Duke of Clarence, afterwards William 
IV, had recently married. The deaths of the 
princess's father in 1820 and of her cousins, two 
daughters of the Duke of Clarence, in 1819-20, 
placed her next in the succession to her two 
elderly uncles, the Dukes of York and Clarence. 
The Duke of York died in 1827, and on the 
accession of William IV in 1880 Victoria became 
heiress-presumptive to the throne. She had been 
brought up very quietly, but from 1880 she began 
to mak e public appearances, to the annoyance of 
King William, who was on very bad terms with 
the Duchess of Kent. Her coming-of-age, on her 
eighteenth birthday, was the occasion of some 
public rejoicings, and on 20th June of the same 
year (1887) she succeeded her unde, creating a 
most favourable impression by the tact and 
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oomposure which she displayed in difiEicult cir- 
cumstanoes. Her accession involved the separa- 
tion of the crowns of Great Britain and Hanover, 
the latter passing to the nearest male heir, her 
uncle, the Duke of Cumberland. 

In the first years of her reign, Queen Victoria 
was under the guidance of her Whig Prime 
Minister, Lord Melbourne, who devoted himself 
to the task of training a young girl for her high 
responsibilities. The General Election, which by 
the then existing law followed her accession, gave 
the Whigs a reduced but adequate majority; but 
in the summer of 1889 Melbourne's position in 
the Commons became so weak that he resigned, 
and the young queen had her first political diffi- 
culties in a controversy with Sir Robert Peel, 
who, in taking office, proposed to replace the 
Whig Ladies of the Bedchamber by Conserva- 
tives. On her refusal. Peel declined to take office, 
and Melbourne returned to power for two more 
years; but the queen, who was taken by surprise 
and given insufficient time for consideration, 
afterwards admitted that she had been * foolish *, 
and no similar difficulty arose again. The influ- 
ence of Melbourne diminished after the queen’s 
marriage on 10th Feb., 1840, to her cousin. Prince 
Albert of Saxe-Coburg, whose wide interests and 
sagacious counsel had an important effect upon 
the development of the queen’s character, though 
he never acquired popularity in his adopted 
country. Their first child, afterwards the Empress 
Frederick, was bom on 21st Nov., 1840, and 
the Prince of Wales (Edward VII) on 9th Nov., 
1841; seven other children followed between 
1848 and 1857. During the years of her married 
life, Queen Victoria played a considerable part 
in foreign policy, and on several occasions her 
personal intervention improved foreign relations, 
especially with France. No sovereign of this 
country had left the island since George II 
(except for a brief visit of George IV to Hanover), 
but Queen Victoria made royal visits a part of 
the peace-loving diplomacy of her Governments, 
and she paid special attention both to Louis 
Philippe and Napoleon III, who owed to her his 
reception into the royal circles of Europe. She 
also showed an affection for Scotland (which, 
except for the visit of George IV to Edinburgh 
in 1822, had received no sovereign since the 
middle of the seventeenth century), and made 
one of her homes at Balmoral, in A^rdeenshire. 
Her relations with her ministers during this period 
were generally cordial, though she had grave dis- 
agreements with Palmerston, whose foreign policy 
she distrusted. Her desire for the maintenance of 
peace led, just before the outbreak of the Crimean 
War, to many misrepresentations of her attitude, 
which was supposed to be too friendly to Russia. 
The death of her husband (who in 1857 had been 
created Prince Consort) took place, from typhoid 


fever, on 14th Dec., 1861, and this event changed 
the whole tenour of the queen’s life. During 
many years of her widowhood. Queen Victoria 
lived in almost complete seclusion. She had been 
the first sovereign to reside in Buckingham 
Palace, but after 1861 she was rarely in London, 
and preferred Balmoral and Osborne (her home 
in the Isle of Wight) to Windsor, and her dis- 
inclination to appear in public was the subject 
of numerous complaints. Her devotion to her 
other duties was, however, undiminished, and 
she continued to exercise some influence on 
foreign policy, and advocated neutrality in the 
Danish War of 1864. She was on terms of inti- 
mate friendship with one of the Prime Ministers 
of this period of her reign — ^Disraeli — and his 
Royal Titles Act of 1876, which conferred on 
her the dignity of Empress of India, gave her 
special pleasure. She did not like W. E. Glad- 
stone, and did not conceal her reluctance to ask 
him to form a Government in 1880, and her dis- 
trust of his policy was increased by the course 
of events in Egypt and the Sudan. In the last 
years of her reign she welcomed the Unionist 
administrations of 1886 and 1895. 

Queen Victoria suffered many family griefe, 
for two of her children and several of her grand- 
children predeceased her. She felt deeply the 
loss of her son-in-law, the Emperor Frederick, 
in 1888. She had watched with anxiety the 
aggressive policy of Germany and Bismarck, 
and had warned her daughter that this coimtry 
cannot and will not stand ** the attempt of 
the German Empire “ to dictate to Europe 
.and she trusted that her son-in-law’s succession 
would produce a change in German policy. Her 
sorrow was increased by the Emperor William’s 
treatment of his mother, but she remained on 
cordial terms with her grandson to the end of 
her life. Her own domestic griefr rendered her 
sympathetic with the sorrows of her people, and 
as she grew older she more than recovered her 
early popularity, and was regarded with affection 
by the whole Empire. This affection was illus- 
trated by the enthusiasm for her person which 
was shown on the occasions of her jubilees in 
1887 and 1897. Her last years were douched by 
the outbreak of the South African War and by 
the discuBters of the opening campaign, but she 
lived long enough to welcome Lord Roberts on 
his return in Jan., 1901. She died less than 
three weeks later, on 2l8t Jan., 1901, and was 
buried at Frogmore, near Winder, on 4th Feb., 
the funeral service taking place at Windsor on 
2nd Feb. Queen Victoria was a woman of robust 
physique, remarkable powers of memory, great 
force of character, deep sympathy, and sincere 
religious feeling. She was very tenacious of her 
own opinions, but understood thoroughly the 
position of a constitutional sovereign, and her 
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fltzong ocmmion sense kept her prejudices in 
check. She has left a great name on the roll of 
British sovereigns. — ^Bibxjoorafht: A. C. Ben- 
son and Lord Esher (editors), The Letters of 
Queen Victoria (JS3Z-61); Sir Sidney Lee, A 
Life of Qyeen Victoria; G. Lytton Strachey, 
Queen Victoria, 

Victoria, a British colony in the south-east 
of Australia, bounded north by New South 
Wales, south-east by the Pacific, south by Bfuss 
Strait and the Southern Ocean, and west by 
South Australia; area, 87,884 sq. miles (see table 
under Queensland), 

Physical, — There is a coast-line of 680 miles 
(i.e, 120 sq. miles of area to 1 mile of seaboard). 
The state is traversed by the Victorian High- 
lands, a western projection of the East Australian 
Highlands, which, as the Australian Alps (Mt. 
Bogong, 0508 feet altitude) and the Great 
Dividing range, run from east to west with 
decreasing altitude across Victoria and form the 
watershed between streams flowing to the 
Murray, the northern boundary of the state, 
and those belonging to the hydrographic system 
of the Great Valley of Victoria in the south. 
Trending north and south at the western end 
of the Victorian Highlands are the Grampians 
(Mt. William, 8827 feet altitude). In the north 
west of the state are the Mallee Plains, part d 
the Great Plains, so called from the Mallee 
{Eucalyptus Dumosa) which formerly covered 
them. Part of the Great Valley lying west of 
Port Phillip is covered with lava flows discharged 
from many volcanic vents, some of which show 
only by the worn plug of lava that stopped the 
pipe of the volcano, while others are still covered 
by volcanic hills. These lava plains, covering 
about 9000 sq. miles of Western Victoria, 
are studded with lakes, both salt and fresh, and 
have such a good rainfall and rich covering of 
turf as to turn the attention of the first settlers 
inevitably towards pastoral pursuits. Rivers 
flowing northwards to the Murray include the 
Mitta-Mitta, Ovens, and Goulburn; those flow- 
ing to Bass Strait, &c., comprise the Snowy, 
Mitchell, Macallister, and Glenelg Rivers. Most 
of the latter find their way into lagoons pent up 
behind storm beaches, such as the Ninety Mile 
Beach (which encloses the noted Gippsland Lakes, 
Wellin^n, Victoria, and King respectively) on 
the eastern seaboard, and from these lagoons 
disembogue to the sea. The Yarra-Yarra, upon 
which Melbourne stands, discharges into Port 
PhiUip Bay. 

The climate is temperate, with a mean annual 
temperature of 58-4® F. (July, 48*6®; January 
and February, 07*5®), rainfall (66 years obser- 
vations) about 25*66 inches per annum. 

Victoria is the second gold-producing state of 
Australia, the metal being found in the district 


of Bendigo, Gippsland, Maryborough, Beech- 
worth, Ballarat, and Ararat and Stawell. Lode 
workings are the chief, but there are consider- 
able alluvial workings. Iridosmine exists at 
Foster and Waratah, and platinum is found 
(associated with copper) in Gippsland. In order 
of value the mineral production is gold, coal, 
tin and tin ore, antimony ore, phosphate, molyb- 
denite, kaolin, silver, gypsum, diatomaceous 
earth, gems, and wolfram. The pastoral in- 
dustry is all-important. Wool is the chief 
product, and the sheep-walks are very exten- 
sive. Beef-production and dair3ring, including 
the making of butter, cheese, condensed milk, 
and other milk-products, are progressive. About 
50 per cent of the agricultural area is devoted 
to wheat, 80 per cent to hay, 10 per cent to 
oats (Victoria being the leading oat-producing 
state of Australia), and the rest to viticulture, 
fruit-farming (apples, apricots, peaches, pears, 
and plums), and to crops such as barley, of 
which, after South Australia, Victoria produces 
the heaviest crops in the Commonwealth. Manu- 
fiictures include leather and other products con- 
nected with the pastoral industry, clothing and 
textile fabrics, food, drink, and wooden goods, Ac. 

Victoria is divided officially into thirty-seven 
counties. The government is vested in a Governor 
appointed by the Crown, aided by a ministry 
of eight salaried members, and a Parliament 
consisting of a Legislative Council of thirty-four 
members elected for six years, one half seeking 
re-election every three years, and a Legislative 
Assembly of sixty-five elected for three yeara 
Education is compulsory between the ages of sit 
and fourteen years. Besides the Melbourne Uni- 
versity there are several colleges connected with 
various religious denominations. 

Victoria was first colonized from Tasmania in 
1884. It made rapid progress, especially in sheep 
breeding, and the discovery of gold in 1851 
caused a rush of population from all parts. 
Hitherto it had been known as Port Phillip, and 
formed part of New South Wales, but in this 
year (independently of the gold discovery) it 
was erected into a separate colony under the 
name of Victoria. In 1850 the population 
numbered 76,162; in 1854 it was 812,807. In 
1856 responsible government was conferred on 
the colony, and in 1900 became a state of the 
Australian Commonwealth. The chief towns are 
Melbourne (the capital), Ballarat, Bendigo, and 
Geelong. Pop. in 1881, 862,846; in 1891, 
1,140,405; in 1901, 1,201,841; and in 1928, 
1,550,952. In Melbourne alone (pop. Dec., 1921, 
795,100) 51*27 per cent of the population of the 
state is concentrated. 

Biblioobafhy: Official Year Book of the Com- 
monweaUh of Australia^ No, 14 (1921), article 
Evidence of Post Volcanic Action in Australia; 
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Ostfofd Survey oj the British Empire— Austraiasia\ 
H. Gyles Turner, History of Victoria; Victorian 
Year Book; J. W. Gregory, Australia and New 
Zealand (voL i of Australasia in Stanford's 
Compendium of Geography and Travel); Geogra- 
phy of Victoria, 

Victoria, capital of British Columbia, at the 
south end of Vancouver Island, on an inlet from 
the Strait of Juan de Fuca; served by steamers 
and by the Esquiinault & Nanaimo Railway, 
of which it is the terminus. Victoria was founded 
in 1828, and has developed into a seaport of 
importance with many industries, including the 
manufticture of paints, canned goods, biscuits, 
dried fish, jams, machinery, soap, and bricks. 
EIsquimault, 8 miles distant, is a naval station, 
and has a Dominion Gk)vemment diy dock. 
Pop. 89,000. 

Victoria, a seaport-city of Brazil, capital of 
the state of Espirito Santo; served by rail to 
Rio. Coffee is the main article shipped, but 
tapioca, rice, and sugar are loculed by coasting 
steamers. Pop. 20,000. 

Victoria, a large island of Northern Canada, 
in the district of Franklin. It is separated from 
the mainland by Coronation Gulf, Dease Strait, 
Queen Maud Sea, and Dolphin and Union 
Strait. It comprises Prince Albert L<and and 
Wollaston Land. 

Victoria, the name of several towns in British 
colonial possessions: (1) a seaport-town (|K>p. 
1500), the capital of Labuan (q.v.); (2) a town 
of Southern Rhodesia (q.v.); (8) the capital and 
harbour of the Seychelles, on Mah^, an Admiralty 
coaling-station; (4) the seaport-capital of Ilong- 
Kong (q.v.); and (6) a seaport-town in the Bri- 
tish sphere of the former German Kamerun, 
the centre of large cocoa, rubber, and banana 
plantations; gives name to one of the four dis- 
tricts (Bamenda, Ossidinge, Victoria, Kumba) 
forming a division administered by a resident 
with head-quarters at Buea. Victoria and Sopo 
(1| miles below Buea) are connected by light 
railway. Pop. about 2500. 

Victoria, Lake, a lake of East Africa, about 
400 miles inland ^m the Indian Ocean, crossed 
near its north end by the equator, about 8800 
feet above the sea; area, 29,000 sq. miles, or 
nearly as large as Scotland. It conununicates 
with Lake Albert by means of the Victoria Nile, 
and is the principal feeder of the White Nile. 
It contains many islands, some of them of con- 
siderable size. It was discovered by Captain 
Speke in 1858. It is entirely within British 
territory, and is easily reached by railway from 
Mombasa. 

Victoria and Albert Museum. See Ken- 
sington (South) Museum, 

Victoria Gross, a decoration instituted on 
20th Jan., 1856, at the close of the Crimean 


War, for the purpose of signalizing special 
indiridual acts of bravery. It may be oonfetred 
upon those holding any rank in the navy, 
army, or Air Foroe> and carries with it a pension 
of £10 to ratings and non-commissioned officers 
and men. The decoration is a bronze cross patie 
with the royal crown in the centre, surmounted 
by the lion, and underneath a scroll bearing 
the inscription ‘ For Valour ’. It is made from 
the metal of cannon captured at Sebastopol. 
Additional acts of bravery are recorded by extra 
bars affixed to the ribbon (1^ inches in width) 
suspending the Cross. Prior to 1918 this ribbon 
was blue for naval recipients and red for militaiy 
ones; it is now red for all three services. Since 
1918 a miniature replica of the decoration has 
been worn on the ribbon in undress and service 
dress uniform. Native officers and men of the 
Indian army were made eligible for the Victoria 
Cross in 1912. Recipients place the letters V.C. 
after their names. Between 1856 and 1914 about 
525 Victoria Crosses were awarded; during the 
European War 581 were given. An illustration 
of the Cross is given on the plate fieusing page 858 
of vol. vii. — Cf. Major Rupert Stewart, The 
Book of the Victoria Cross, 

Victoria Falls, a cataract of the Zambezi, 
in Rhodesia, not ihr from its western boimdaiy. 
The river here, nearly a mile broad, drops 840 
feet into a narrow transverse fissure or crack 
crossing its course, the water then passing away 
in a narrow rocky gorge, A great railway bridge 
now crosses the river here; and it has been pro- 
posed to utilize the falls to generate electric 
power for the Johannesburg gold-mines and 
other purposes. 

Victorian Order, The Royal, a British order 
of knighthood established by Queen Victoria in 
April, 1896. There is no limit to the number 
of members, and the order, which is conferred 
for extraordinary, important, or personal ser- 
vices to the sovereign or the royal family, can be 
bestowed upon foreigners as well as upon British 
subjects. The order is divided into five classes: 
Knights Grand Cross (g.c.v.o.), Knights Com- 
manders (k.c.v.o.), Commanders (c.v.o.), and 
Members of the Fourth and Fifth Classes 
(M.V.O.). The ribbon of the order is dark blue 
with a narrow edge of red, white, and red. 

Victoria University, formerly a federal 
university consisting of Owens College, Man- 
chester, University College, Liverpool, and 
Yorkshire College, Leeds. It was founded by 
Royal Charter in 1880, but in 1908 the Liverpool 
college was separated to form the University of 
Liverpool, and the other two colleges received 
separate charters in 1904 as the Victoria Uni- 
versity of Manchester and the University of 
Leeds. Among distinguished scientists who have 
been associated with Victoria University are 
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the diemiets Rooooe, Pope, and W. H. Perkins; 
the phyaidste Balfour Stewart, Sehuster, and 
Rutherford; and the engineers Reynolds and 
John T. Nicolson. 

Vicufla (vi-lq|n'y&), a ruminant animal {Lama 
vicugna) closely allied to the llama. It is a native 
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of South America, frequenting the slopes of the 
Andes of Chile, &c., near the region of perpetual 
snow, and somewhat resembles the chamois in 
its habits. See Llama, 

Vienna (Ger. Wien), the capital of Austria, 
on the right bank of the River Danube; the 
nodal point of the Austrian railways. The city 
consists of the Innere Stadt, or old town, and 
numerous municipal districts, besides extensive 
suburbs. The old town is encircled by the 
magnificent avenue of the Ringstrasse, marking 
the site of the ancient fortifications, which till 
1856 protected the city against Asiatic foes. 
The Prater, a public park on the bank of the 
Danube, is considered the finest public park in 
Europe. Of the churches the chief is the Dom- 
kirche, or cathedral of St. Stephen, a cruciform 
Gothic structure of the fourteenth and fifteenth 
centuries. Its maintower,about 450 feet in height, 
was built l)etween 1850 and 1488, and partly recon- 
structed between 1800 and 1864. It contains a 
ben weighing over 20 tons, and cast from cap- 
tured Turkish cannon. The other noteworthy 
churches are: the Augustinion church (1830), 
containing the hearts of the dead meml^rs of 
the Habsburg family; the Bohemian National 
church (Maria am G^tade), built 1840-94 and 
restored 1820; the Italian National church 
(Maria-Schnee); the University or Jesuit church 
(1028-81), in^Late Renaissance style; the Capu- 
chin chui^, with the burying-vault of the Habs- 
buigs; the Votiv-kirche (1850-70), one of the 
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finest examples of modem Gothic. The former 
Imperial palace (Kaiserliche Hofburg), in the 
heart of the city, is a laige and ancient structure, 
with modem additions. Among other buildings 
are Parliament building (1888), in Greek style, 
the town-house (1872-88), the Palace of Justice 
(1875-81), in German Renaissance style, the 
museums of art and natural history, both Renais- 
sance buildings, and the Exchange. The univer- 
sity was founded in 1805. There are also theo- 
logical institutes, an academy of fine arts, a 
conservatoire of music, public libraries and 
museums, and a number of gymnasia and other 
schools. Some of the collections in the museums 
and galleries are among the finest in the world. 
The princi})al theatres are the Hofburg and the 
fine ()f>era House. Manufactures include silks, 
woollens, cottons, machinery, cycles, scientific 
instruments, musical instruments, safes, fiirai- 
ture, art objects, jewellery, chemicals, beer, 
leather goods, artificial fiowers, &c. There is a 
large trade both by rail and river. The mean 
annual temperature is 48*7“ F. (January, 20®; 
July, 08®), and the rainfall about 24*5 inches. 
May to August inclusive are the wettest months, 
and February is the driest. 

Vienna, the pre-Roman Vindomina, was the 
Roman Vindobona, the head-quarters first of 
the Xlllth, then of the Xth Legion, and the 
place where Marcus Aurelius died. Taken by the 
Ostrogotlis and the Huns, Charlemagne seized it 
alK)ut 791; it became the scat of the Margraviate 
of Austria (1142) and a free imperial city (1287). 
Rudolf von Habsburg seized the city in 1270, 
and it became thenceforth the seat of the Habs- 
burgs until the downfall of the Austrian Empire 
in 1018 (see Rudolf /, &c.). Among noted sieges 
were those of the Turks in 1520 and again in 
1088. In 1728 the bishopric (dating from 1480) 
became an archbishopric. The French seized 
the city in 1800 and 1809, and the Congress of 
Vienna (q.v.) sat there (1814-5). From being 
the capital of an empire, Vienna has now sunk 
to the peculiar position of capital of a second- 
rate state. Pop. (1020), 1,841,826. 

Vienna, Congress of (1814-5). The Congress 
of Vienna met in Sept., 1814, to determine the 
settlement of Europe after the abdication of 
Napoleon in April and the conclusion of the 
First Peace of Paris in May. That treaty, the 
signature of which restored France to a place 
among the European Powers, provided only for 
immediate necessities, and relegated many im- 
portant questions to a Congress in which France 
was represented Talleyrand, who soon found 
among the Allies differences of opinion, which 
enabled him to secure support. Progress was 
long delayed by disputes, and it was not until 
Jan., 1815, that the * re^ Congress % composed 
of representatives of Great Britain, Austria, 



VIENNE 


VIGFUSSON 


320 

Prussia, Russia, and France, began to draft a there are also stone-quarries. Manufactures 


treaty. Their deliberations were interrupted by 
the escape of Napoleon from Elba, but they were 
condud^ a few days before the battle of Water- 
loo. It was agreed that Germany (including 
Austria) should become a conf(^eration of 
thirty-eight states by the amalgamation of many 
of the small states which had existed before the 
revolutionary wars. Prussia was given a large 
increase of German territory, including the 
Rhineland. Austria was made the president of 
the German Confederation, and received Lom- 
bardy and Venice. Elsewhere in Italy, the 
states of the Church were restored to the Papacy, 
and Naples and Sicily to their Bourbon monarch. 
Belgium was united with Holland, and Great 
Britain acquired colonial possessions, including 
Malta, Heligoland, Ceylon, and the Cape of Good 
Hope. After the defeat and surrender of Na- 
poleon, these arrangements were challenged by 
the Prussians, who advocated the dismember- 
ment of France, but the British representatives 
in the Allied councils, Castlercagh and Welling- 
ton, opposed a policy of spoliation and were 
supported by Russia and Austria. The Prus- 
sians had to give way, and the Second Peace of 
Paris (Nov., 1815) did not seriously alter the 
arrangements made in the First Peace and at 
the Congress of Vienna. The settlement made 
by the Congress was guided by the belief that 
revolutions must lead to war and that a series 
of strong monarchies formed the best guarantee 
of European peace, and by the principle of 
maintaining a balance of power. The dislike 
of its members to constitutional government 
was the weakest point in the settlement; its 
strongest was the creation of something like a 
Concert of Europe, which did, in fact, keep the 
peace for a considerable number of years. The 
* Holy Alliance often associated with the 
Congress, was actually founded after its close, 
and was merely a pious opinion, expressed by 
Russia and formally accepted by Prussia and 
Austria. It had no political influence, but the 
Quadruple Alliance, made in November by 
Britain, Russia, Austria, and Prussia, provided 
for the assembly of congresses to settle disputed 
questions. — Bibuoorafhy: C. K. Webster, 
The Congress of Vienna; R. B. Mowat, A History 
of European Diplomacy in the Nineteenth Century; 
Cambridge History of British Foreign Policy, 
Vienne (v£-enn), a western department of 
France, in the old province of Poitou, bounded 
by the departments of Indre-et-Loire, Indre, 
Haute - Vienne, Charente, Deux - Sevres, and 
Maine-et-Loire; area, 2711 sq. miles. The sur- 
face is generally flat; it is well watered, chiefly 
by the Vienne and its tributaries. Wheat, oats, 
barley, rye, fruit, and wine are produced, and 
cattle and sheep are raised. Iron is worked, and 


include woollens, lace, cutlery, paper, and pig- 
iron. The capital is Poitiers. Pop. (1921), 
300,248. 

Vienne (Rom. Vienna AUobrogum), a town of 
France, in the department of Is6re, on the 
llliOne, at the confluence of the G6r^ served by 
the trunk line of the Paris-Lyons-Mediterranean 
Railway. It has an ancient cathedral. Vienne 
contains numerous Homan remains, and figures 
prominently in ecclesiastical history. It was for- 
merly the seat of an archbishop. Pop. 25,710. 

Vienne, Haute-, a hilly department ad- 
joining the department of Vienne on the south- 
east; area, 2119 sq. miles. Almost the whole 
department belongs to the basin of the Loire, 
and it is crossed by the upper course of the 
Vienne. The principal crops are buckwheat, rye, 
beans, and peas; and horses, mules, and swine 
of a superior breed are reared. Minerals include 
iron, copper, tin, lead, coal, antimony, and 
kaolin. Porcelain, woollen and other tissues, 
paper, and leather are the chief manufactures. 
Limoges is the capital. Pop. (1921), 850,285. 

Vlemhelm, a town of Germany, in the 
Hessian province of Starkenburg; a railway 
junction on the lines Weinheim-Mannheim and 
Weinheim-Lampertheim. Cigar factories provide 
the chief employment; other industries are 
malting, sawmilling, and the brewing of beer. 
Pop. 10,000. 

Viersen, a town of the Rhineland, Germany, 
in the Dusseldorf district, on the Niers; a 
junction on the railway Miinchen-Gladbach- 
Ruhrort. Industries include the manufacture of 
silks, plush and satin, linen and cotton, ma- 
chinery, paper, chocolates, leather, and electrical 
goods. Pop. 80,000. 

Vierzon, a town of France, in the department 
of Cher, on the Y6vre at its confluence with the 
Cher, and on the Canal du Berry; a junction on 
the main line Paris-Orleans-Toulouse, for Mont- 
lu9on and Laqueville (150 miles), and for Tours. 
Manufactures include porcelain, glass, and 
agricultural machinery. Pop. 11 360. 

Vieta, Franciscus, or Francois Vifete, French 
mathematician, bom 1540, died 1608. He made 
important advances in algebra, especially in 
methods for solving equations, and was the 
first to solve the celebrated problem of Apol- 
lonius — ^to describe a circle to touch three given 
circles — ^without the aid of conic sections. 

Vigevano (vi-jev'&-n5), a town of Italy, in 
the province of Pavia, near the right bank of the 
Ticino, 15 miles s.s.e. of Novara. It is a bishop’s 
see, and has manufactures of silks, hats, soap, 
and macaroni. Pop. 20,000. 

Vigfuaaon, Gudbrandr, Icelandic philologist, 
bom in 1828, died in 1889. He studied in Copen- 
hagen, but was called to England in 1864 to 
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ocunplete the Icelandic^EngHsh DietUmary* This 
work was published bet^veen 1869 and 1874, 
and in 1884 Vigfhsson was appointed reader in 
Scandinavian at Oxford. 

Vigny (ven-ye), Alfred Victor, Comte de, 
French poet, novelist, and dramatist, bom in 
1707, died in Paris in 1863. A small volume of 
Poimea published in 1822 attracted little atten- 
tion. It was followed by the more important 
Pohnea Antiques et Modemes in 1826, containing 
such finely mystical pieces as Moiae, £loa ou 
La Scaur dea Angea, and Le DSluge, The same 
year witnessed the appearance of the historical 
novel Cinq-Mara ou une Conjuration aoua Louis 
XIII, which shows the influence of Sir Walter 
Scott. De Vigny’s first theatrical venture was a 
translation of OtheUo (1820); it was followed by 
La Marichale d*Ancre (1881) and Chatterton 
(1885), the latter of which was brilliantly suc- 
cessful. Other works are ConauUaHona du Docteur 
Noir (1882), Servitude et Grandeur Militairea 
(1885), and the posthumous Lea Destinies (1864), 
tlie first two in prose, the last a philosopliical 
poem. A part of his journal was given to the 
world in 1807. From 1845 he was a member of 
the Academy. De Vigny was associated with 
the romantic movement in French literature, 
but he stands apart from its main stream. 
Grandeur, simplicity, and solemnity are the 
dominant characteristics of his poetry, and his 
outlook is that of pessimistic stoicism. — Cf. E. 
Lauvri^re, Alfred de Vigny, 

Vigo, a city and seaport of North-Western 
Spain, in the province of Pontevedra, on the 
south side of the Ria de Vigo, on the slope of a 
hill crowned by a fort, 80 miles s.s.w. of Corunna. 
The fishing of sardines and tunnies is important, 
and there is an active foreign trade. The sea- 
bathing is excellent. On 12th Oct., 1702, Admiral 
Rooke at the head of an English fleet completely 
defeated a Franco-Spanish fleet in the bay and 
captured a large amoimt of treasure. Pop. 41,500. 

Vikings, Wlckings, or Northmen, sea-rovers 
from the Scandinavian Peninsula who migrated, 
in successive waves, to France, Flanders, and 
the British Islands from the eighth century to 
the thirteenth. At first they were mere free- 
booters who landed in a creek and ravaged the 
district, their light vessels being capable of 
navigation up river - mouths, but from the 
middle of the ninth century they began to make 
permanent settlements. In 845, 857, 861, and 
again in 886, they attacked Paris, and some of 
them at this date penetrated to the Mediter- 
ranean and the coasts of Italy. Their first great 
settlement was in the north of France, where 
Rolf, the leader of a band of Northmen, received 
from Charles the Simple territory between the 
Channel, the Seine, and the Epte, which his son 
subsequently extended to form the Duchy of 
V0L.XL 


Normandy, and the Normans thenceforth played 
a large part in the history of France and, after- 
wards, in that of England and Italy. The in- 
vaders who settled in England in the ninth, 
tenth, and eleventh centuries, and against whom 
Alfred and his descendants waged war, were 
Danes and not Norsemen; but the Norsemen 
made numerous settlements in Ireland and in 
Scotland, where Olaf the White founded in 862 
a Scandinavian kingdom, including both Danes 
and Norsemen. In Scotland they began to 
attack the west coast in 704, and they soon made 
settlements there, both on the mainland and in 
the islands, including Orkney and Shetland, 
whence they migrated into Caithness and spread 
along the coast as far south as the Moray Firth. 
Other bands formed colonies in Dumfriesshire 
and Kirkcudbrightshire, and penetrated inland 
to Peebles. In the Western Islands, in Orkney 
and Shetland, and in Caithness the population be- 
came definitely Scandinavian, and these regions 
belonged for some centuries to the Kingdom of 
Norway. The Vikings also colonized Iceland and 
portions of Greenland, and they even made their 
way to North America. Other settlements were 
made in Russia, and Norsemen formed the 
Varanger Guard at Constantinople. The Vikings 
were heathens, and their ravages were unre- 
strained by any feelings of pity or of reverence 
for religion. Their character is described in the 
Eddie poems, which contain much of the romance 
of their history; they are described by York 
Powell as “ a sturdy, thrifty, hard-working, law- 
loving people, fond of good cheer and strong 
drink, of shrewd, blunt speech . . . truthful, hos- 
pitable, liking to make a fair show, but not vain 
or boastful **. To these qualities must be added 
remarkable skill and not less remarkable daring 
in navigation and in fighting, and remorseless 
cruelty. Relics of their vessels have been found 
in the Thames, the Lea, the Seine, and elsewhere, 
and show the resources of these early ship- 
builders. — ^Bibuoobafhy: Collingwood and York 
Powell, Scandinavian Britain', Cambridge MedUe- 
vat History', A. H. Johnson, The Normans in 
Europe, 

Villach, a town of Carinthia, Austria, on the 
Drave, near the confluence of the Gail; an 
important railway Junction on the lines Leoben- 
Pontebba (via Tarvis), Marburg-Franzensfeste, 
and Salzburg-Assling, with a branch line to St. 
Veit (82 miles). Villach is primarily an in- 
dustrial town, producing paper goods, colour and 
varnish, machinery, preserved fruit, leather, and 
beer. A large trade is carried on, notably in 
wood, with Italy. Near by are the thermal 
spring (sulphuric; about 84° F.) of Villach with 
Kurhaua, &c. Pop. 16,500. 

VlUaftwca, the name of several Italian towns. 
(1) A town of Verona, on the Tartaro; served 
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by the railway Bologna-Bienner. It was the 
centre of the wars of 1848 and 1866, and was the 
place where peace was signed (11th July, 1859) 
between Napoleon III and the Emperor of 
Austria. Pop. 12,000. (2) Villaftanca in Jifodema, 
a junction for Finale on tte railway to Mirandola. 
(8) Villafranca in Lunigiatw, on the railway from 
Parma to the west coast. ( 4 ) Villafranca Pie* 
monte; served by rail from Turin. 

Villafranca, the name of several Spanish 
towns: {l)de lo8 CabaUeroa, in Toledo province; 
(2) del BUrz, in Leon, terminus of a branch line 
from Toral de los Vados; (8) del Campo, in 
Teniel and in the Jiloca Valley; (4) del Cid, in 
Castellon; (5) de los Barros, in Bc^ajos, on the 
SeviUa-Mcrida Railway; (0) del Panades^ in 
Barcelona; (7) Villafranca in Guipuzcoa, on the 
railway San Sebastian-Zumarraga; (8) Villa- 
franca in Navarra, on the railway Pamplona- 
Castejon. 

Villanelle, one of the fixed forms of verse, 
originally a rustic song of any kind, but since 
the sixteenth century a very rigorously defined 
form. Florio in his Italian-English Dictionary 
(1598) translated villanella by “a ballat, such 
as countrie milke-maids sing **. The word is 
ultimately derived from the Lat. villa, a farm, 
through the It. villano, a farm-hand. The 
villanelle was a pastoral poem made to accom- 
pany a rustic dance, and, though a refrain was 
always a necessary constituent, it originally 
obeyed no laws. The present strict rules which 
govern the villanelle are due to Jean Passerat 
(1584-1602), who wrote a poem which has 
become as much the standard villanelle as the 
bronze bar deposited with the Standards De- 
partment is the standard yard. This famous 
poem commences: 

J*ai perdu ma tourterelle; 

£8t-ce point celle que j’oi? 

Je veux aller apris elle. 

The villanelle is written in five three-lined stanzas, 
concluding with one of four lines, and is there- 
fore nineteen lines in length. The re&ain occupies 
eight of the nineteen lines; taken from the first 
and third lines of the first stanza, the two supply 
alternately the last line from the second to the 
fifth stanza, and both conclude the quatrain 
which ends the villanelle. Two rhymes only are 
allowed. The first refrain, therefore, concludes 
the second and fourth stanzas, the second refrain 
concludes the first, third, and fifth stanzas, and 
both refrains conclude the sixth and last stanza. 
The two refrains have the same rhyme. The 
scheme of the villanelle is as follows (the 
capital letter denotes the refrain, 1 the first 
refrain, and 2 the second): A^, b. A* I a, b, A* | 
a, b. A* I a, b, Ai I a, b. A* | a, b, A\ A*. Like 
other artificial kinds of verse, the villanelle is 
intolerable when written by an unskilled work- 


man; a cunning artificer can make of it a de- 
lightful poem. The villanelle was originally a 
shepherd’s song, and later writers have usually 
selected pastoral or idyllic subjects for this 
dainty form of verse. A fine example of a vil- 
lanelle is one addressed by Oscar Wilde to the 
king of pastoral {loets, Theocritus: 

dim miaows desolate 

Dost thou r«nember Sicily? 

Still through the ivy flits the bee 
Where Amaryllis lies in state; 

O Singer of Peraephonel 

Sinuetha calls on Hecate, 

And hears the wild dc^ at the gate; 

Dost thou remember Sicily? 

Still by the light and laughing sea 
Poor Poly^eme bemoans his fete; 

O Singer of Peraephonel 

And still in boyish rivalry 

Yoimg Daphnis challenges his mate; 

Dost thou remember Sicily? 

Slim Lacon keeps a goat for thee; 

For thee the jocund shepherds wait; 

O Singer of Persrahonel 

Dost thou remember Sicily? 

Villars (vil-&r), Claude Louis Hector, Due 
de, French soldier, born in 1653, died in 1784. 
In the Wars of the Spanish Succession he was sent 
to co-operate with the Elector of Bavaria. He 
defeated Prince Louis of Baden at Friedlingen, 
14th Oct., 1702, for which he received the 
marshal’s baton; and having Joined the Elector, 
he defeated the Prince of Baden at Hdchstadt, 
21st Sept., 1708. His success in dealing with the 
insurrection of the Camisards obtained for him 
the title of duke (1705). He was in command 
at Malplaquet, and in 1712 defeated the Allies 
at Denain. 

Villefranche (de Rouergue), a town of France, 
in the department of Aveyron, at the junction 
of the Alzou with the Aveyron; served by the 
Orl^ns Railway. Pop. 10,000. 

Villefranche (sur-Satkie), a town of France, 
in the department of Rh6ne, on the Sa6ne; 
served by the Paris-Marseilles trunk line 
(P.L.M.), and by branches to Tarare and 
Monsol (via Beaujeau). Pop. 16,000. 

Villehardouln (vil-&r-du-ai>), Geoffroy de, 
French historian, lx>m about 1160, died about 
1218. He took an important part in the fourth 
Crusade, was present at the siege and capture 
of Constantinople, and when the Greek emperor 
was overthrown and Baldwin established in his 
stead, he received an extensive territory for 
himself in Thrace. His Histoire de la conquBe 
de Constantinople is one of the most valuable 
historical works of the Middle Ages. 

VUleina. See Serfs, ViUeins, and ViUeinage. 

VlUeneuve (vel-neuv), Pierre Charles Jean 
Baptiste Silvestre de, French admiral, bom in 
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1768, died in 1806. He entered the navy in 1777, 
and became rear-admiral in 1706. He led the 
rear division at the battle of the Nile, and 
escaped with his own and four other ships to 
Malta. In 1804 he was made vice-admiral, and 
in 1805 Napoleon appointed him to the command 
of the Toulon squadron. Defeated at Trafalgar 
in 1805, he was taken as prisoner to England. 
In Aprfl, 1806, he was released and returned to 
France, but learning that his reception by the 
emperor would be unfavourable, he committed 
suicide. 

Villeneuve (Ger. Netutadt), a town of Switzer- 
land, canton Vaud, on the east shore of Lake 
Geneva; served by the railway Lausanne-Brig. 
It is noted for white wine. Chillon (the castle) 
is near by. Pop. 8000. 

Amoxiff other Villeneuves (all in France) are: d*Aveyron, 
department Aveyron; on Fufeac-Villefranche railway; pop. 
20oo: dAgen or sur-Lot^ d^rt. Lot-et-Garonne, on the 
Lot; and on Penne-Tonneina railway; plum>tradinc centra 
pop. izjooo: de-Ber]g, depart. Ard^che; on Alais-Le Teil 
railway; silk-apinning place; pop. aooo: d*~Marsem. 
depart. Landea; on raflway fnm Mont de Martan: thermal 
batha at Brouat^; pop. 3000: la-Guyardt depart. Vonne; on 
Sena-Montereau railway; pop. aooo: VArchevtcue or 
sur-Vanne, depart. Yonne, on the Vanne; on Sena-Troyea 
railway; a great horae*trading centre; pop. aooo: U^Comte^ 
depart. Seine-et-Mame: on railway Lagny-Mortcerf; pop. 
3000: Ut^Avignortt depart. Card, on RhAne oppoaite 
Avignon; and on Lyona-Nimea railway; olive-oil made; 
pop. 3000: let~Biziert, depart. Htoiuln on BAaiera-Agde 
railway: St. -Georges, depart. Seine-et-Oiae, on the Seme; 
on the P.L.M. (Paria-Moret section) and the Noisy-le-Sec- 
Juvisy circular railways; pop. 7000: sur-Yorme, depart. 
Vonne, on the Yonne; and on Sens-Joigny (section P.L.M.) 
raUway; wine- and grain-trading centre, founded by Ixmia 
VII (1163); pop. 5000. 

Vlllers-Gotterets, a town of France, in the 
department of Aisne; the junction for Ck>m- 
pi^e, Pierrefonds, and La Fertd Milon, on the 
Paris-Soissons line (Northern Railway). It is 
especially noted as the birth-place (1885) of 
Dumas pdre, and is dealt with at len^h in his 
Memoirs (English translation in 6 vols.). Pop. 
6000. 

VUlon, Francois, one of the greatest of the 
French lyric poets of the modem school, bom 
at Paris in 1481, died probably in 1485. His 
real name was Fran 9 ois de Montcorbier, but he 
adopted the name of his guardian, Guillaume 
de Villon, a priest. Educated at the University 
of Paris, he graduated bachelor of arts in 1440, 
and master in 1452, but fell into a disreputable 
way of living, and was more than once under 
sentence of death for his crimes. He was again 
under sentence of death in 1462, but his sentence 
was commuted to banishment. Villon’s works 
include J> PeiU Tegtament (1456), a poem in 40 
stanzas; Le Grand Tegtament (1461), a poem 
in 178 stanzas; and numerous ballads. The 
Grand Tegtament reflects most vividly the whole 
range of Villon’s life, depicting his Joys and 
sorrows, his misdeeds and remorse, and is 
distinguished by humour, sincerity, feeling, and 
poetical power. Villon’s poetry is intensely 


subjective, and on account of his frankness and 
sincerity his writings may be considered as a 
fairly trustworthy picture of his times. The 
first edition of his works appeared in 1489, 
whilst one of the best recent editions is that 
of Longnon (Paris, 1892). — Bibliography: G. 
Paris, Frangoig ViUon; R. L. Stevenson, Familiar 
Studies of Men and Books, 

VUna (Lith. VUnius), capital of Lithuania; 
the railway centre of the country, on the Petro- 
grad-Warsaw tmnk line, and lines to Eydtkuhnen 
(for Berlin) and Rovno (in the Polish county of 
Wolyn). Trade is mainly in wood and grain, 
and manufactures include leather and alcohol. 
In 1914 there were fifteen newspapers and 
periodicals, five being dailies. The mean annual 
temperature is 48*5° F. (January, 22°; July, 
64*5°), rainfall about 22 inches. Pop. estimated 
at 214,000 (largely Jewish). It was ninth town 
of Imperial Russia in point of population. 

First mentioned in 1128, Vilna was, fr'om 1822 
to 1795, capital of Lithuania, and here Yagello, 
newly converted to Christianity, erected the 
first Lithuanian cathedral (1887). Alexander I 
founded a university (1570), which was sup- 
pressed in 1882 after the Polish insurrection, 
Lithuania having been added to Russia in 1795. 
Napoleon occupied the tonn in 1812. During 
the European War (q.v.) Vilna fell to the Ger- 
mans on 18th Sept., 1915, and on the break-up 
of the Russian Empire its possession was dis- 
puted by the Poles and the Letts, the former 
claiming the town on ethnic grounds, and the 
latter on those of Lithuanian history. In Oct., 
1920, the Poles occupied the town, and the matter 
was finally submitted to the League of Nations 
for settlement, the Lithuanian capital being 
temporarily set up at Kovno. 

Vimeiro (vi-mfi'i-ru), a village of Portugal, 
in Estremadura, near Torres Vedras. It is 
remembered as the scene of the battle between 
Wellington and Junot (2lBt Aug., 1808), which 
was followed by the Convention of Cintra (80th 
Aug., 1808). 

Vincennes, a town of France, in the depart- 
ment of the Seine, about 2 miles east of Paris, of 
which it forms an eastern suburb. Its large old 
castle was once the residence of the French 
kings, but was converted into a State prison by 
Louis XI. A new fort and an arsenal were con- 
structed between 1848 and 1852. After the siege 
of Paris by the Germans, Vincennes was occupied 
by the Communist troops, but it surrendered to 
the Versailles troops (28th Blay, 1871). Pop. 
88,570. 

Vincennes, a city of Indiana, United States, 
the county seat of Knox county, on the Wabash 
River; a railway centre on the Vandalia, Balti- 
more, &. Ohio, and other railways. It is also an 
industrial centre. Founded in 1781 as a French 
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fort, Vinoennes was territorial capital between 
1800 and 1818, and Anally became a dty in 1856. 
Pop. 17,200. 

Vincent, John Jervis, Earl of St., British 
admiral, bom 1784, died 1823. He entered the 
navy at an early age, and commanded the 
Foudroyant in the action between Admiral 
Keppel and the French fleet in July, 1778. In 
1794 he commanded a squadron in the West 
Indies, and reduced Martinique, Guadeloupe, and 
St. Lucia. On the 14th Feb., 1707, in command 
of the Mediterranean squadron of fifteen sail, 
he defeated twenty-seven Spanish ships of the 
line off Cape St. Vincent, and was created a peer 
with the title of Baron Jervis and Earl of St. 
Vincent, and was granted a pension of £8000 
a year. In 1799 he became admiral, in 1801 
First Lord of the Admiralty, and in 1821 Admiral 
of the Fleet. 

Vinci (vin'che), Leonardo da, Italian painter, 
also distinguished as a sculptor, architect, civil 
and military engineer, and as a scientific in- 
ventor, was bom at the village of Vinci, near 
Florence, in 1452, died in 1519 near Amboisc, in 
France, where he is buried. He was the natural 
son of Pietro da Vinci, a Florentine notary, and 
as a boy displayed great talent in every direction, 
especially in drawing and modelling. His father 
placed him in the studio of Andrea Verrocchio, 
with whom he remained some years. The small 
Annunciation in the Louvre, which belongs to 
this period, shows his master’s influence, but also 
a grace and delicacy of Leonardo’s own. Other 
early works. The Adoration of the Magi (Ufiizi, 
Florence) and St. Jerome (Vatican), show how 
soon he broke away from the contemporary outlook 
and methods. To an early period also belongs 
the Virgin of the Rocks (Louvre), of which the 
National Gallery picture is probably a later 
version partly executed by another hand. 
About 1482 Leonardo entered the service of 
Ludovico il Moro, Duke of Milan, who em- 
ployed him in engineering as well as artistic 
work. In 1493 his model for an equestrian 
statue of Francesco Sforza wcu erected in the 
Castello at Milan; but no cast was ever made, 
and the model was afterwards destroyed, prob- 
ably by the French. Between 1490 and 1498 he 
painted the famous Lcat Supper in the refectory 
of S. Maria della Grazia at Milan. The original 
has almost disappeared; but what remains, 
with copies and engravings, show it to have been 
one of the most impressive renderings of the 
subject ever achieved. One of the best copies 
is at Burlington House, London, by Marco 
d’Oggiono. After the occupation of Milan by 
Louis XII in 1499 Leonardo returned to 
Florence, where he painted the celebrated por- 
trait of Mona Lisa del Giocondo, known as La 
Qioconda, now in the Louvre. In 1502 he was 


appointed chief engineer and architect of the 
Papal army, and, after visiting many of the 
fortified places in the Papal dominions, returned 
to Florence in 1508. Here he was commissioned 
by the Signoria to produce a cartoon for a 
battle-piece to decorate the Sala del Consiglio. 
This, known as the Battle of Anghiari, with a 
corresponding cartoon by Michelangelo, were 
described by Benvenuto Cellini as *Hhe school 
of the world ”, so widespread was their influence. 
The fresco from the cartoon was begun but never 
completed; and its beginnings were covered by 
the later work of Vasari. In 1507 Leonardo was 
in Milan, and there probably painted The Ma- 
donna and Child with St. Anne (Louvre). In 
1518 he visited Rome, and in 1510 accompanied 
Francis I to France, where he died. To this 
later part of his life no existing work can de- 
finitely be ascribed. Leonardo’s writings include 
a Trattato della Pittura, first printed in 1651, 
which contains a mass of information on the 
principles and practice of painting, of which 
many subsequent writers have availed them- 
selves. In 1797 some fragments of his mathe- 
matical writings were published in Paris, and 
created a profound sensation; and from 1880 
to 1891 six volumes of miscellaneous manu- 
scripts appeared, edited by M. Ravaisson. 
Leonardo’s painting was bas^ upon profound 
theoretical study and scientific knowledge. He 
worked slowly and produced comparatively 
little. Yet there is no artist of his time who does 
not owe something to him. — ^Bibliooraphy: J. 
P. Richter, Leonardo da Vinci; Jens Thils, Leon- 
ardo da Vinci; Eugene Muntz, Leonardo da Vinci, 

Vindhya, a mountain range of India, stretch- 
ing east to west from the basin of the Ganges to 
Guzerat. It forms the northern boundary of the 
valley of the Nerbudda, and unites the northern 
extremities of the Eastern and Western Ghauts. 

Vine, a well-known climbing shrub, type of 
the order Vitaceie, which consists of climbing 
plants with woody stems, simple or compound 
leaves, peduncles sometimes changed into 
tendrils, small green flowers, and round berries. 
The species are found in bo^ the Old and New 
Worlds, especially in Asia. The best-known and 
most useful of the order is the Vitie vinifira, the 
grape-vine, cultivated in the Old World from 
time Immemorial, of which there are numerous 
varieties, distinguished by possessing lobed, 
sinuately-toothed, naked or downy leaves. 
Several species of vine are indigenous in North 
America, as the VUia Ldbrusca, the wUd vine 
or fox-grape; V, eordifolia or riparian heart- 
leaved vine, river-side vine, or frost-grape; and 
V, cesHvdlis, the summer grape. The vine grows 
in every sort of soil, but that which is light and 
gravelly is best suited for the production of fine 
wines. It is a long-lived plant; indeed, in 
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suitable climates the period of its existence is 
not known. It is propagated from seeds, layers, 
cuttings, grafting, and by inoculation, the first 
method being used for obtaining new varieties. 
See PhyUoxerai CHdiumi Raisinsi Cwrant\ 
Wines and Spirits, 

Vinegar, the sour liquid formed by the acetic 
fermentation of dilute solutions of alcohol. The 
sour taste is due to the presence of acetic acid 
(some 5 per cent) obtained by the oxidation of 
the alcohol by the action of certain bacteria. 
In wine countries it is obtained from the acetous 
fermentation of inferior wines, but in Britain 
and elsewhere it is usually procured from an 
infrision of malt which has previously undergone 
the alcoholic fermentation. Vinegar is used in 
pharmacy for preparing many remedies, and 
externally in medicine, in the form of lotions. 
The use of vinegar as a condiment is universal. 
It is also used in making pickles. 

Vinegar-plant, a common name of fHmgi and 
bacteria which arc capable of fermenting sugary 
or alcoholic solutions with formation of acetic 
acid. 

Violet (Vifila), the popular name given to 
the species of the genus Vifila, which are favourite 
flowers in all northern and temperate climates, 
and many of them among the first to make their 
appearance in the spring. The corolla is com- 
posed of five unequ^ petals, the anterior being 
spurred; the roots are mostly perennial; the 
leaves are alternate and stipulate; and the 
flowers are pendunculate. More than a hundred 
species are known. The greatest favourites are 
Vi6la odorOla, or common sweet violet, and V, 
tricolor, or heart's - ease, the former being 
especit^y esteemed for its fragrance. The well- 
known pansies so common as garden flowers 
are but varieties of V. tricolor produced by 
cultivation. 

Violin and Violin -plajrlng. Musical instru- 
ments which are made to sound by means of 
the plucking or bowing of strings have been 
in use in one form or another since prehistoric 
times, and authorities disagree regarding the 
origin of the violin. 

It is certain, however, that the immediate prede- 
cessors of the various members of the violin class 
were the viols. These instruments first came 
into use in the fifteenth century, and remained 
in fevour for about three hundr^ years. They 
were made in four principal sizes — ^the treble or 
discant viol, the tenor {viola da braccio), the 
bass (viola da gamba), and the double bass 
(violone); the number of strings was usually 
six, and the tuning was by fourths, with one 
thM between the third and fourth strings. 
From these the model for the violin family was 
evolved by decreasing the depth, replacing the 
flat back of the viol by the curved or moulded 


back of the violin, and raising the shoulders of 
the body till they joined the neck at right 
angles, instead of flowing into it tangent-fashion, 
as was the case in the viol. The double-bass, 
alone of the violin family, has retained the flat 
back, the sloping shoiflders, and the tuning in 
fourths of the viol tribe, while adopting the 
moulded belly of the violin. Finally the number 
of strings was reduced to four and the tuning 
altered to a series of fifths. Instruments on the 
new model were first made in Italy about the 
middle of the sixteenth century. Until recent 
times Caspar Duiffoprugcar or Tieffenbrucker 
(1514-72) was regarded as the inventor of the 
violin, but latest researches tend to weaken his 
claim to that distinction. 

Naturally the design and proportions of the 
perfect violin were not immediately discovered, 
and the subsequent changes were in matters of 
detail only. In the early days of Italian violin- 
making Brescia was the centre of the industry, 
and Gasparo da Salo and Maggini the principal 
makers, but it is with Cremona that all the 
greatest names are associated. Four generations 
of the Amati family (q.v.) worked there. Guar* 
nieri and Stradivari, by variations in detail, 
brought the violin to a stage of perfection. 
Practically no change has been made in the 
instrument since their time, and the violin as 
we have it now is substantially the violin of 
400 years ago. 

Bows were certainly in use before the thir- 
teenth century, and all early examples were 
clumsy. Fran9oiB Tourte (1747-1885), by many 
important improvements, produced a ^w worthy 
of the perfected form of the violin. His name, 
therefore, is of as great importance as that of 
Stradivari himself. 

Violin-playing , — The invention of the violin 
offered greatly increased opportunities to com- 
posers. Music for the viols had been written 
very much on vocal lines, as is shown by the 
phrase ‘ apt for voices or viols The history 
of violin-playing is really the history of violin- 
composition. Giovanni Gabrieli (1557-1618) 
was the first to show a decided instrumental 
sense in his wrritings, though he made only 
modest demands of the executant. Monteverde 
(1567-1648) made use in his music of pizzicato 
and the tremolo, and required definite gradations 
of tone from his players. Violin solos were first 
written early in the seventeenth century, one 
of them introducing the shake for the first time. 
Very soon varieties of bowing, double stopping, 
arpeggios, chords, octave passages, and fr^uent 
changes of position were introduced, leading to 
the earliest examples of violin sonatas, which 
consisted of slow and quick movements alter- 
nately. CorelH (1653-1718) was the greatest 
figure of the first period, summing up in his 
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compositions all the best work of his prede- on pathological anatomy at Berlin University, 
cessors. Tartini (1092-1770), great as performer. In 1840 he accepted a chair at WOrzburg, where 
teacher, and composer, advanced the art of he remained seven years, returning to Berlin 
bowing. Paganini (1782-1840) finally demon- in the autumn of 1850 as professor in the uni- 


strated, in sensational fashion, the technical 
possibilities of the violin. At the present day 
the general standard of violin-playing is very 
high, the string sections of symphony orchestras, 
particularly in this country, being composed of 
thoroughly equipped players whose great tech- 
nical proficiency in successfully meeting the 
serious demands of the modem composer is not 
always sufficiently realized. 

Violoncello. This member of the violin 
family has been derived from the bass viol or 
viola da gamba by the introduction of the same 
changes which evolved the violin from the 
treble viol, but the name describes it as the 
diminutive form of the violone, the contrabass 
viol, which is practically the modem double 
bass. This relationship still holds, for the 
violoncello is an octave higher in pitch than the 
double-bass. The four strings are tuned in 
fifths, an octave below those of the viola, the 
lowest note being C below the bass stave. So 
far as can be discovered, Andreas Amati (1540- 
1600) was the first maker of the violoncello. 
The new instrument did not at once displace the 
viola da gamba. The special difficulties of 
fingering and bowing with regard to the instru- 
ment were systematically dealt with for the 
first time by J. L. Duport (1746-1810) in his 
Easai aur U doigter du violmceUe et la conduite de 
Varchet. The violoncello has a range of over 
three and a half octaves and a markedly char- 
acteristic and very beautiful quality of tone. 

Viper, a name applied to various venomous 
Old World serpents belonging to the family 
Viperidac, sub-order Viperinae, and charac- 
terized, like other members of that section, 
by having no teeth in the upper jaw save the 
two hollow poison-fangs. The common viper or 
adder (Vipera or Pelias bettia), the only veno- 
mous serpent which occurs in Britain, appears 
to be very local in its distribution. It is generally 
of a brownish-yellow colour, with zigzag mark- 
ings and black triangular spots. Its bite is, as 
a rule, not fatal, but may induce pain, sickness, 
and fever. The food consists of frogs, mice, 
birds, eggs, &c. The viper is viviparous — ^re- 
taining its eggs within the body till the young 
are hatched. Among other snakes denominated 
vipers are the Afncan puff adder {BiHa arietana); 
homed viper or asp (Ceraatea comtUiu) of North- 
Eastern Africa, Arabia, and Palestine; and the 
daboia or Russell’s viper ( Vipera ruaaelli), native 
to India, Ceylon, Burma, and Siam. 

Virchow (fSr'Afi), Rudolf, German scientist, 
bom 1821, died in 1902. He studied medicine 
at Berlin, and early became famous as a lecturer 


versity and director of the pathological institute 
attached to it. Virchow rendered immense 
service to medical science by his discoveries in 
regard to infiammation, ulceration, tuberculosis, 
and numerous other morbid processes of the 
human body, and has had great influence on the 
whole of modem medicine, including hospital 
reform and sanitary science. Elected to the 
Prussian Diet in 1862, he became one of Bis- 
marck’s most powerftil opponents. Among his 
many important works is Cellular Pathology, 
Most of his medical works have been translated 
into English. 

Virgil (Publius Vergilius Maro), the national 
poet of Rome, was bom near Mantua on the 15th 
of Oct., 70 B.C., and died at Brundisium on the 
21st of Sept., 19 B.c. The form Vergilius is sup- 
ported by the ancient manuscripts and inscrip- 
tions in unbroken succession to the fourth 
century a.d., but for many centuries the name 
has b^n spelt with an ’ i ’ in all modem lan- 
guages (e.g. ’ Virgilio * in Dante), so that it 
would be pedantic to write * Vergil ’ in English. 
Virgil was almost certainly of Celtic extraction; 
the province of Italy in which he was bom was 
only admitted to full Roman citizenship when 
he was twenty-one. His Celtic blood would 
account for the tenderness and melancholy of 
his writings. Virgil’s father was, according to 
some accounts a potter, according to others 
the hired man of one Magus, an attendant on 
the magistrates. He married his master’s daugh- 
ter, and purchased woodlands and raised bees. 
Virgil remained at Cremona until he was fifteen, 
when he went to Milan and thence to Rome. 
He lost his parents in his early manhood; his 
father had previously gone blind. Among other 
studies he gave attention to medicine and in 
particular to mathematics. He had some in- 
tention of practising as a barrister, but only 
conducted one case in court, as he spoke slowly 
and with difficulty. He began to write poetry 
when he was still a boy, composing an ^itaph 
on the master of a school of gladiators called 
Ballista. Then he wrote some of his minor poems, 
proceeding to the composition of the Bucolica or 
Edoguea^ which he finished in three years. The 
Georgica took seven years and the Mneid twelve. 
When writing the Georgica, he dictated every 
day a large number of verses which he had 
composed in the morning, and spent the rest of 
the day in reducing them to a very small number. 
He used to say, with more wit than knowledge 
of natural history, that he licked his poem into 
shape, as a she-bw did her cubs. The Mneid 
was drafted first in prose, and divided into 
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twelve books; Virgil then turned into verse one 
part after another, as fancy guided him. In 
order not to interrupt the flow of his inspiration 
he left some things unfinished, and buttressed 
others up with slight words, which, as he used 
to say, were put in like props, to support the 
structure until the solid columns should arrive. 
In 10 B.C., wishing to give the finishing touches 
to the Mneidi he determined to go away to 
Greece and Asia, and, after devoting three entire 
3 rears to the task of improving his poem, to give 
up the rest of his life wholly to philosophy. He 
returned from Athens with Augustus, but caught 
near Megara a fever which was aggravated by 
the journey, and died at Brundisium. He was 
buried at Naples, on the road to Pozzuoli. In 
person, Virgil was tall and broad, with a dark 
complexion and a rustic appearance. His health 
was uncertain; he had stomach and throat 
troubles, sick headaches, and frequent haemor- 
rhages. He possessed nearly ten million sesterces 
given to him by his friends, and he had a house 
at Rome on the Esquiline, near the gardens of 
Maecenas, although he usually lived in retire- 
ment in Campania and in Sicily! At Naples he 
was nicknamed ‘ The Maiden * (cf. Milton, who 
was known at Cambridge as ^ The lady of 
Christ's '), on account of his modesty; and 
whenever he appeared in public in Home he 
would take refuge in the nearest house, to avoid 
those who followed and pointed him out. This 
account of Virgil has hitherto followed the short 
biography which is almost certainly by Sue- 
tonius. To it we may add that Virgil owed his 
worldly success largely to his friendship with 
Maecenas and with the emperor. Horace and 
Virgil were intimate and affectionate friends 
also; Horace mentions his friend eight times in 
his works, and accompanied him and Maecenas 
on the journey to Brundisium {Sod, i, 5). 

The pastoral poems, which are known in- 
differently as Eclogwis or Bucolics^ were published 
in 87 B.c. The collection consists of ten poems 
all more or less closely modelled on Theocritus 
(q.v.). There is an autobiographical element in 
some of these poems which has proved almost 
as baffling to commentators as the similar 
element in the Sonnets of Shakespeare. The 
fourth eclogue has attained a disproportionate 
celebrity because it was for long considered to 
be a prophecy of the coming of the Messiah. 
The sixth eclogue, which contains many remi- 
niscences of Lucretius, is a good poem. The 
eighth is an imitation of the celebrated second 
idyll of Theocritus; the story has inartistically 
been given a happy ending. The remaining 
poems deal mainly with the commonplaces of 
pastoral poetry. Virgil’s Eclogues are the least 
mature of his poems, but they show many 
examples of the exquisite finish which he could 


give to his lines. They set the standard for 
pastoral poetry for many centuries. Those who, 
like J. C. Scaliger, prefer them to the Idylls of 
Theocritus, might as well make a similar ex- 
travagant claim for Calpumius Siculus, or the 
“good old Mantuan” whom Holofemes in Looeys 
Labour's Lost so heartily commends. Despite 
their felicities of metre and language, the Eclogues 
are feeble and artificial poems, a mere echo of 
the work of a poet who excelled in this kind of 
writing. In them Virgil shows, like Sir Toby 
Belch, ‘ no respect of place, persons, nor time 
Sicily and Lombardy, Virgil’s friends and 
Arcadian shepherds, the reign of Ptolemy Phila- 
delphus and the reign of Augustus are all in- 
discriminately mixed together. 

The Georgies is Virgil’s most finished and most 
characteristic work, and is the most polished and 
perhaps the most famous didactic poem in the 
world. It was inspired by the Works and Days 
of Hesiod (q.v.). Hesiod, though an interesting 
and important poet, owes not a little of his 
charm to his naivetd^ to his lack rather than to 
his possession of artistic skill. Virgil was above 
everything an artist, so he imitated Hesiod in a 
different fashion from that in which he imitated 
Theocritus. Virgil owed a debt also to Aratus, 
Cato, and Varro; but all that gives the poem 
its unique quality is his own. The first book 
deals with farming in general, the second with 
the growing of trees, the third with the rearing 
of cattle, and the fourth with bee-keeping. 
Virgil’s object in writing the Georgies, however, 
was not to convey accurate information, but to 
glorify labour, and to turn the thoughts of men 
to the advantages which the country has over 
the city. It is probable that the poem was 
written in obedience to a wish of Maecenas, 
expressed in order to further the emperor’s 
agrarian policy; but it is no mere piece of propa- 
ganda, nor has it the appearance of having been 
written to order. It is filled with a lofty patriotism. 
It certainly helped to revive some of the simple 
tastes and sentiments of the olden time. The 
poem was written and revised with scrupulous 
care, at an average rate of less than a line a day. 
It owes its fame mainly to its finish and its lofty 
thought, but its message is not to be overlooked. 
That message is the same as that of Candide — 
“ II feut cultiver notre jardin 

The ^neid is the most important and most 
influential poem of Virgil’s works, but there are 
reasons for believing that he tmdertook the 
composition of it with some reluctance. Suetonius 
says that he began to write of Roman legend, 
but, thinking himself unequal to the subject, 
turned to the BucoKcs. Virgil hints at this inci- 
dent in Eclogue vi, 8. The ^!neid was a mirror, 
as it were, of both the poems of Homer, books 
i to vi resembling the Odyssey, and books vii 
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to xii the Iliad, It treated Greek and Latin 
personages and affairs in common, and contained 
at the same time an account of the origin of the 
city of Rome and of Augustus, which was the 
poet*s special aim. It was therefore an official 
poem, and iSlneas has something of that sacro- 
sanctity which belongs to a State employee. 
Before the poem was well begun Propertius hiffied 
it as something greater than the Iliad, Virgil 
did not share his confidence or enthusiasm. He 
wanted to devote three years to polishing the 
poem, and requested his friend Vorius to bum 
it should he die. On his death-bed he would 
himself have destroyed it; and when he was not 
allowed to do so, he made Yarius and Tucca his 
literary executors, on condition that they should 
publish nothing which he himself would not have 
given to the world. Vorius, however, published 
the ^neid at Augustus's request. Some parts of 
the Mkieidt especially the battle-scenes, seem 
to have been written rnider the uncomfortable 
necessity of producing what should please the 
emperor. In spite of these defects, the Mndd 
is not only one of the most famous but also one 
of the noblest poems in the world. In the sixth 
book in particular Virgil has shown himself a 
real ooies, the equal of Homer and of Dante. 
Besides being one of the world's great poets, 
Virgil is in a peculiar and intimate sense the 
national poet of Italy — as much so as Bums is 
the national poet of Scotland. He is so mainly 
on the strength of the JEneid, which, if not a 
success as a whole, contains his most majestic 
passages. 

The minor poems assigned to Virgil consist of 
the CaUdepton, fourteen small poems, in various 
metres, some of which are perhaps the work of 
his 'prentice hand; the Ctdex, an epyllion, prob- 
ably by a contemporary admirer of Virgil; the 
CiriSt almost certainly not by Virgil; the More- 
/um, possibly genuine and an early exercise in 
composition; and the Copa, a poem so un- 
Virgilian in style that it probably was not 
attributed to Virgil without good reason. 

Virgil has never lacked detractors, even from 
the earliest days. One Herennius made an 
anthology of his defects, one Perellius Fausta 
gathered together his pilferings. Modem times 
have produced a fresh body of hostile critics. 
The common charge against Virgil is that he is 
artificial — as if all poetry were not artificial to 
a greater or a less extent. His works repay close 
study; he that runs may not read them. They 
display perfection and purity; Virgil shows 
himself when at his best as a man of a higher 
type, not even a little lower than the angels. 
In the centuries following Virgil's death gram- 
mar became a religion and Virgil its high-priest — 
Musarum sacerdos. In the Dark Ages * all 
learning fell under suspicion, till at length the 


very grammar itself gave to English the word 
gramarye *; by a similar change Virgil turned 
into a great magician — ^the Merlin of the Roman 
Empire. He was credited with universal know- 
ledge and ability to do everything. His works 
were ransacked (as those of Shakespeare some- 
times are), not for their wisdom, but for the 
encyclopedic information which they were sup- 
posed to contain. Mediaeval legend which made 
Virgil a sorcerer is, however, less far astray than 
modem scientific criticism, which makes him a 
mere plagiary, just as the savage who worships 
the sun is in a more salutary frame of mind than 
the scientist who thinks that by means of the 
spectroscope he has plucked out the heart of 
the mystery of the solar system. Virgil himself 
used to say about his detractors: “ Why don't 
my critics also attempt the same thefts? If they 
do they will realize that it is easier to filch his 
club from Hercules than a line from Homer.” 
In the happy passage in which he speaks of the 
curiosa felicitas of Horace, Petronius calls Virgil 
“ Roman Virgil The same phrase is used in 
Tennyson's nolj^le Lines to Virgil^ written at the 
request of the Mantuans for the nineteenth 
centenary of the poet's death. This poem is the 
finest tribute in English to the 

Wielder of the stateliest measure ever moulded by the lips 

of man. 

Bibliography: W. Y. Sellar, The Roman Poets 
of the Augustan Age; T. R. Glover, Studies in 
Virgil; F. W. H. Myers, Classical Essays; Sainte- 
Beuve, ^itude sur Virgile; Patin, £tudes sur la 
poisie latine; Comparetti, Vergil in the Middle 
Ages (English translation by E. F. M. Benecke); 
J. W. Mackail, Virgil and his Meaning to the 
World of To-day, There is a famous translation 
by Dryden; Conington has translated the 
Mneid into octosyllabic verse, and the whole 
works into prose. 

Virginal. See Pianoforte. 

Virginia, a state in the South Atlantic division 
of the United States. It has a considerable 
seaboard, deeply serrated by drowned river- 
valleys, backed by a large coastal plain (Tide- 
water Virginia), which merges westwards vdth 
the submontane (Piedmont) region, that is, in 
turn entirely swallowed up in the Blue Ridge. 
Behind the Blue Ridge is the Appalachian zone, 
with its valley, the Shenandoah Valley or Valley 
of Virginia, drained by the Shenandoah. Rich- 
mond is the state capital; other towns are 
Norfolk, Roanoke, Portsmouth, and Newport 
News. There are over 5000 miles of railway track, 
the chief lines being Seaboard Air, Atlantic 
Ck>ast, Chesapeake & Ohio, and Southern. In 
1020 not 2 per cent of the population was foreign- 
bom; and of 80,800 (approximately) foreigners, 
about 8800 were English, 5400 (or nearly 18 
per cent) Russian, and 2800 German. Other 
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nationals were Irish and Soots. About 80 per 
cent of the total population is negro. Virginia 
is a great cotton-producing and manufacturing 
state, but the leading manufacture is tobacco. 
Pea-nuts are graded, roasted, and shelled, and 
iron, paper, pulp, glass, leather goods, &c., are 
made. There are valuable oyster and other 
fisheries. Minerals worked include coal, copper, 
granite, lead, gold, and gypsum, and there are 
many mineral springs in the Appalachian region, 
some of them thermal (as at Hot Springs, 110° F., 
and Healing Springs, 90° F.). Education is &ee 
and compulsory between the ages of eight and 
twelve years; the colour bar is rigid, and white 
children are strictly segregated from black. 
There are schools of theology, law, medicine, 
dentistry, Ac., a State university, and many 
colleges. Area, 42,027 sq. miles (2805 sq. miles 
being water); pop. 2,310,000. 

Virginia was one of the original thirteen states 
of the Union. For local government purposes 
there are 100 counties. The central government 
or General Assembly is bicameral, comprising 
a Senate (between 83 and 40 members, elected 
for four years) and a House of Delegates (100 
members, elected biennially). Two Senators and 
10 Representatives are sent to Congress. — 
Bibliography: T. J. Wertenbaker, Virginia 
under the Stuarts; J. E. Cooke, Virginia: a 
History of the People (American Commonwealths 
Series). 

Virginian Creeper, the Parthenocissus quin- 
quefoUOy a climbing plant, native to North 
America, used as an ornamental covering for 
walls, &c., and sometimes called American Ivy, 
Its leaves turn a bright red in the autumn. 

Virgin Islands, an archipelago of the West 
Indies, divided between Great Britain and the 
United States; area, 465 sq. miles. 

British , — Thirty islands are British; area, 58 
sq. miles; pop. 5082. Tortola, the largest, con- 
tains Road Town (pop. 463), the only town and 
seaport. Other islands are Virgin Gorda, Ane- 
gada, and Jost van Dyke. The group forms one 
of the five Presidencies of the Leeward Islands, 
and is governed by a nominated Executive 
Council. Cotton and sugar are the chief products. 
Sombrero, an outlying island maintained as a 
lighthouse, is administered by the Presidency. 

United States , — Over 100 islands are American; 
area, 132 sq. miles; pop. 26,051. St. Croix (84 
sq. miles, pop. 14,901; towns, Christiansted, 
pop. 4580, Frederiksted, pop. 8200), St. Thomas 
(28 sq. miles, pop. 10,191; town, St. Thomas, 
pop. 7900), and St. John (20 sq. miles, pop. 
959 ) are the principal islands. In 1916 the Danish 
West Indies were purchased by the United 
States, and government was organized on a 
munic^al basis, a Colonial Council governing 
eadi Municipality under the Governor. There 


are two Municipalities: (1) St. Croix (Council of 
18), (2) St. Thomas and St. John (Council of 
15 ). The Governor has a Cabinet of six portfolios. 

Virton, a town of Belgium, in the south of 
the province of Luxembourg. It is an educa- 
tion^ centre, with a tanning industry and a trade 
in wood. In 1914 (European War) Virton was 
the scene of desperate Franco-German engage- 
ments. Pop. 8000. 

Virtual Work, or Virtual Velocities, Prin- 
ciple of. This refers to a method of solving 
problems in the statics of connected systems. 
A virtual displacement is any small displacement 
consistent with the mechanical connections. 
The virtual work corresponding to such a dis- 
placement is the work done by the forces actually 
applied to the body or system while the dis- 
placement takes place, each force remaining 
unaltered in direction and magnitude. The 
principle of virtual work asserts that if a system 
is in equilibrium under any forces, the algebraic 
smn of the amounts of virtual work done by all 
the forces must be zero (more strictly, must be 
of an order of smallness higher than that of the 
small displacement). A simple example of the 
application of the method is furnished by the 
lever, where the work done by the * effort * is 
equal and opposite in sign to that done by the 
*" load * when a small rotation about the fulcrum 
takes place. 

The principle was first studied by the French 
mathematicians. Lagrange used it as the basis 
of his great treatise M6cani(jue Analytique. 
Thomson (Kelvin) and Tait gave a proof based 
on the principle of conservation of energy. 
Since D’Alembert’s principle makes the equa- 
tions of motion of a system depend on the 
principle of statical equilibrium, the application 
of the principle of virtual work extends to 
kinetics. This application led to Lagrange’s 
generalized method in dynamics. A full account 
of * virtual work ’ is given in E. J. Routh’s 
Analytical Statics, 

Viscacha (vis-k&'ch^ Lagoatifmus tricho- 
dactylus)y a rodent mammal of South America, 
allied to the chinchilla, about 2 feet long and 
stoutly built, with a short tail, inhabiting the 
Argentine pampas, and living in burrows. 

Viscosity, a kind of internal friction opposing 
relative shearing motion of the parts of a body. 
Viscosity is shown in a certain degree by every 
sort of material, but it is most important in 
liquids. Its intensity is measured by the co- 
efficient of viscosity (see Hydrodynamics), The 
property is quite distinct from elasticity of 
shape, in whi<^ fluids are entirely lacking. The 
resistance of an elastic body to change of shape 
depends on the amount of the change, whereas 
viscous resistance depends on the rate at which 
the change takes place. The coefficient of vis- 
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oosity of a liquid is usually determined by is often quoted as foreboding the approach of 


measuring the volume of liquid which flows 
through a capillary tube, and applying Poi- 
seuille's formula nPr^tjStV for the coefficient, 
where P is the difference of pressure between 
the two ends of the tube, r its radius, I its length, 
and V the volume of liquid delivered in time L 
The coefficient depends to a marked extent upon 
the temi)eratUTC, decreasing rapidly, as a rule, as 
the temperature rises. The following are some 
values in C.G.S. units; at 20° €., ether 0*008, 
water 0*01, glycerine 8*5; at 8° C., shoemaker's 
wax 4*7 X 10«; at 15° C., air 181 X 10“«. 

Viscount (vi'kount), a title of nobility next 
in rank to that of earl, and immediately above 
that of baron. It is the most recently established 
English title, having been first conferred by 
letters patent on .John, Lord Beaumont, by 
Henry VI in 1440. The title is frequently attached 
to an earldom as a second title, and is given by 
courtesy to the eldest son of the earl. 

Vishnu (the Preserver), the second god of 
the Hindu triad, but considered by his wor- 
shippers as the greatest. He is always becoming 
incarnate to oppose the power of the demons, 
to restore the authority of the gods and effect 
a beneficial change in the government of the 
universe. His descents are called avatars^ or 
incarnations, and are regarded as innumerable, 
although ten special avatars are given. He is 
generally represented as having four arms, and 
as riding on the Garuda, a being half man and 
half bird.— Cf. W, J. WUkins, Hindu Mythology. 

Vialbility, the state of the atmosphere in 
regard to the ease with which objects at a dis- 
tance can be discerned. Visibility is impaired 
by the presence in the air of foreign particles, 
which both intercept light rays and produce a 
general scattering or diffusion of light, tending 
to hinder the discrimination of light and shade. 
The foreign matter partly consists of molecules 
of hygroscopic substances. Though of almost 
perfect transparency when the air is dry, under 
humid conditions they attract water and dimi- 
nish the visibility. Other foreign particles are 
solid and relatively heavy. These also fomish 
nuclei for the condensation of vapour, and thus 
dense fogs are often produced in cities from the 
numerous soot and dust particles. Even without 
attracting aqueous vapour, dust particles some- 
times cause dense obscuration from their mere 
abundance and opacity, as in tropical dust- 
storms. In certain unstable types of pressure 
distribution, such as ' wedges * and straight 
isobars, the weather may be temporarily fine, 
with dry and transparent air, a condition soon to 
give place to a barometric depression and rain- 
foil. On this account marked visibility, or 
* distant hills seeming nigh ’, although in general 
indicating present dryness of the atmosphere. 


rain. 

Vision. See Eye\ Lena; Light. 

Vis'tula (Pol. Wiata; Ger. Weichael), a river of 
Poland, rising in the Carpathians, and emptying 
into the Gulf of Danzig after a course of about 
650 miles. Its delta is within the territory of 
the City of Dantzig (q.v.). The actual outlet of 
the Vistula is an artifleiai one which was cut in 
1805 between Einlage and Schiewenhorst. The 
Elbing Vistula (16 miles long; Elbing to Frisches 
Half) and the Dantzig branch or ' Dead Vistula * 
are used as canals, and the Nogat (see Prussia, 
East) is controlled from the head of the delta at 
Pieckel (82 miles from the sea). The foil of the 
Vistula is only 1 in 5625 above Pieckel and 1 in 
5886 on the delta. The name adopted here and 
generally used in English is the Latin one. See 
Poland. 

Vitamines • A diet which supplies the organism 
with an adequate amount of proteins, carbo- 
hydrates, and fats may yet be deficient in power 
to maintain health in the adult or promote growth 
in the young. This defect is at present held to 
be due to the absence or insufficiency of certain 
substances found in minute proportions in most 
uncooked food-materials, particularly in milk-fat 
and green vegetables. Such substances have been 
named vitamines or accessory food factors, since 
their intimate chemical structure is still unknown. 
At least three different members of this class 
have BO far been distinguished: fat-soluble A, 
essential for growth; water-soluble B, essential 
both for growth and protection against beri-beri; 
and an antiscorbutic factor. 

The incidence of scurvy, for centuries a 
common epidemic disease amongst Europeans 
and North Americans resident in climates where 
the supply of fruits and vegetables was restricted 
to a short season of the year, and also among 
sailors undertaking long voyages, has been 
reduced to almost nil by the more extensive 
use of fresh vegetables, especially potatoes, 
and the inclusion of lemon-juice in the ship's 
rations. The disease of beri-beri, a type of 
neuritis prevalent among Oriental races, has 
been shown to be associated with the too ex- 
clusive use of rice as a dietary constituent. Only 
polished rice is deficient, and a similar condition, 
experimentally produced in animals, may be 
relieved by the addition of the polishings. 
Attempts to investigate the chemical nature of 
this antincuritic vitamine have met with some 
success. 

For proper growth in animals the presence of 
at least two vitamines is essential: one, fot- 
soluble A, found mainly in milk, eggs, and the 
green leaves of certain plants; and the other, 
water-soluble B, particularly abundant in meat, 
potatoes, and legumes; the latter is probably 
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identical with the antineuritic vitamine. Fat- 
floluble A has recently received much attention 
in connection with rickets (q.v.) in children. In 
assessing the value of vitamines as therapeutic 
agents, it must always be remembered that, 
even allovring that such substances as vitamines 
exist as chemical entities (which is doubted by 
some authorities), it is only under exceptional 
dietary conditions that any of them is present 
in insufficient amount. 

Vitebsk, a government of the Russian Re- 
public, bordering tlie Latvian frontier and the 
Polish Corridor. Area, 15,601 sq. miles (1028); 
pop. (estimated), 1,850,000. It is generally 
hilly, and in the depressions lie innumerable 
lakes (Osveya, Nescherda, &c.) and extensive 
marshes. The Dvina, connected by the Berezina 
Canal with the Dnieper, is the chief river. 
Agriculturally the government is poorly de- 
veloped, but cereals and flax are produced. 
Manufacturing industries are at their nadir. 
Vitebsk is the capital; other towns are Polotsk 
(q.v.), Sebezh (pop. 5000; on Sebezh Lake: the 
frontier station on the Moscow-Windau & Riga 
Railway), Nevel, and Lepel (0000; on Lcpcl 
Lake). Originally part of the principality of 
Polotsk, Vitebsk became a separate principality, 
was annexed to Lithuania in 1820, and subse- 
quently merged in Poland, from which it passed 
to Russia during the first partition (1772). 

Vitebsk, a city of Russia, capital of the 
government of Vitebsk, on the Dvina; served 
by the trunk lines from Petrograd and Riga. 
It is largely Jewish. There arc flax-spinning 
industries, and a brisk trade is carried on. The 
mean annual temperature is 40® F. (January 
mean, 16® F.; July mean, 64’5® F.). Pop. 70,000. 

Vltelllus, Aulus, a Roman emperor, remark- 
able only for his gluttony. He was appointed 
commander of the legions in Lower Germany 
by Galba, and on the death of the latter he was 
proclaimed emperor by his troops (26th Jan., 
A.D. 69). Six months later Vespasian was called 
to the throne, and Vitellius was deposed and 
executed (22nd Dec., 69). 

Viter'bo, a city of Italy, in the province of 
Rome. It has an old Romanesque cathedral 
containing the tombs of several Popes. Pop. 
17,500. 

Vito'ria, or Vittoria, a city of Spain, capital 
of the province of Alava; a junction for Salinas 
de Leniz (12 miles), on the trunk line Irun- 
Madrid. Here, on 21st June, 1818, Wellington 
defeated the French under King Joseph and 
Marshal Jourdan. Pop. (1918), 84,115. 

Vitrified Forts, the name given to certain 
prehistoric hill-fortresses found in Scotland, 
Ireland, and the continent of Europe, and formed 
of stones heaped together. The materials of 
which they are constructed are perfectly or 


partially vitrified or transformed into a kind of 
glass by the action of heat. It is now generally 
beHeved that the vitrifaction was intentional, 
being effected by means of piled-up friel. 

Vitruvius PoUlo, Marcus, a celebrated Latin 
writer on architecture, who flourished in the 
time of Julius Ccesar and Augustus, and wrote 
his work De Architectura probably about 18 b.c. 
This treatise is valuable as a compendium of 
those of numerous Greek architects. 

Vitry-le-Fran 9 ols, a town of France, in the 
department of Marne, on the Marne; an im- 
portant junction on the main line Paris-Sarre- 
bourg, for Chaumont (68 miles; on Paris-Basel 
line), and minor branches to Sezanne (44 miles) 
and Bar-sur-Aube (40 miles). It is also the 
starting-point of the Mame-Rhine and Mame- 
Sa6ne canals, has a Chamber of Agriculture, 
manufactures cement, earries on iron- and bell- 
founding and tanning, and has a trade in cereals, 
wine, wood, and wool. Pop. 9000. 

Vittoria, a town of Sicily, in the province of 
Syracuse; served by the railway from Syracuse 
to Licata. It has the largest Sieilian wine-market, 
and has oil and wine industries. The name 
honours the son of Vittoria Colonna, who founded 
the place in 1605. Pop. 81,000. 

Vittorio, a town of Venetia, North Italy, in 
the province of Treviso; served by a branch 
railway (9 miles) to Conegliano (on the trunk 
line Venice-Tarvisio). It is a sericultural centre 
which was formed by the amalgamation of the 
two towns Ceneda and Serravalle, the present 
name being adopted in honour of Victor Em- 
manuel I. Pop. 9000. 

Viver'ridee, a family of carnivorous mammals, 
including civet-cats, genets, and allied fonns. 

Vivianite, a translucent indigo-blue or bluish- 
white mineral, occurring in blade-like crystals 
in association with iron sulphides in veins, and 
consisting of hydrous iron phosphate. It also 
forms blue powdery crusts on the surfaces of 
bones entombed in bogs, as a result of reaction 
between calcium phosphate and salts of iron. 
The iron phosphate widely diffused in soils is 
probably vivianite. 

Viviparous Plants, those the seeds of which 
germinate while still attached to the parent plant, 
a condition seen in its typical form in Rhizophora 
and other mangroves. This is true viviparity, 
but the term is more often applied to that form 
of vegetative propagation in which flowers are 
replaced by bulbils, a common feature in alpine 
plants. 

Vivisection, the name given by its opponents 
to operation upon living animals in the course 
of scientific research. In Great Britain, excepting 
the Channel Islands and the Isle of Man, vivi- 
section is illegal unless conducted under Uoenoe 
from the Home Office. Licences are granted to 
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individual experimenteni for the conduct of 
experiments at specified places which are liable 
to visitation and inspeiction by Government 
officials. No licence, however, covers every 
variety of experiment or species of animal, so 
that, in addition to his licence, an experimenter 
must possess himself of one or more of several 
certificates if he wishes to do more than operate 
under a general anaesthetic without allowing the 
animal to recover. The Act of Parliament is 
involved and vexatious; but experimenters no 
longer urge or desire its amendment, since its 
provisions once understood give fair liberty in 
practice. Supported in this country by a few 
publicists of ability and popularity, the anti- 
vivisection movement advanced to a legislative 
success still unattained in Continental countries 
and America. There is much that is anomalous 
in the legal situation in Great Britain. 

Vlza^apatam', a town of British India, 
Madras Presidency, at the entrance of the 
Veragatam into the Bay of Bengal. It is a mili- 
tary station, and has a good harbour. Pop. 
48,564. 

Vizier (Ar. wasAr, a bearer of burdens), a title 
given to high political officers in the Turkish 
Empire and other Mahommedan states. In 
Turkey the title is given to the heads of the 
various ministerial departments into which the 
Divan or Ministerial Council is divided. The 
President of the Divan, or Prime Minister, is 
known as Grand Vizier, vtzier-azam or sadr~azam, 

Vlaar'dingen, a town of the Netherlands, 
province of South Holland, on the New Maas, a 
seat of the Dutch herring-fishery. Pop. 28,000. 

Vladlkav'kaz, a town of the North Caucasian 
(Moimtain) Republic, the chief town of Cis- 
caucasia and the capital of the imperial govern- 
ment of Terek, on the Terek. It is an agricul- 
tural centre, and has tunning, soap- and candle- 
making, brewing, and other industries, as well 
as a brisk transit trade over the Caucasus. 
Horses are raised in the district, and zinc-blende 
is worked. The altitude is 2345 feet, and the 
mean annual temperature 47*7° F. (Januaiy 
mean, 23® F.; July mean, 69° F.). April to 
September is the wettest period. Pop. about 
60,000. 

Vladimir (vlkd-e'mer), a former government 
of Russia. Ar^, 18,800 sq. miles; pop. 1,042,000. 
It is drained by the Oka and its tributary the 
Kliasma. There are important manufactures of 
linens and woollens, and several blast-furnaces. 

Vladimir, one of the oldest towns in Russia. 
It has a cathedral, a theological seminary, con- 
siderable manufactures, and a trade in fruit. 
During the thirteenth century it rivalled Moscow 
in importance, but began to decay in the follow- 
ing century. Pop. 80,000. 

Vladivostok, the chief port of the Far Eastern 


Republic of Siberia, formerly the chief Russiaii 
naval port in the Pacific; the terminal of the 
Usuri and Manchurian Railways, running respec- 
tively to Khabarovsk and Harbin. A modem 
town, Vladivostok was founded in 1860, and 
is an ice-free port among afforested hills on 
Peter the Great Gulf. The mean annual tem- 
perature is 40° F. (January, 5°; August, 60*4°), 
rainfall 14*7 inches (mainly in August). 

Voi, a plaoe in Kenya Colony, the Junction for 
Moshi, on the Mombasa-Nairobi railway. Moshi 
is in Tanganyika Territory and on the Arusha- 
Tanga railway. 

Voice. See Singing; Larynx, 

VolapUk (v51a-pfik), the name given to a 
universal language invented in 1879 by Johann 
Martin Schleyer (bom 1887), of Constance, after 
twenty years’ lal^ur. The name means * world- 
speech *, being based on English world and 
speak, and a number of the vocables are modified 
English words. In structure the language is 
simple and extremely regular, and the ortho- 
graphy is entirely phonetic, the words being 
pronounced as they are written, and vice versa. 
The vocabulary consists of about 15,000 words. 
The study of Volapfik for a time made rapid 
progress; periodicals were written in it, and 
associations were devoted to spreading it; but 
it declined after 1890. 

Volcanoes, in a popular sense, conical hills 
or mountains composed of material (volcanic 
ashes and lava) brought up by igneous forces 
from the interior of the earth through a pipe or 
vent. The orifice is a cup-shaped hollow called 
the crater, which is sometimes due to explosion, 
and sometimes to the building of a ring round 
the vent by the products brought up from 
below. A volcanic eruption generally commences 
with the discharge of immense quantities of 
gases. This is followed by the ejection of “ ashes ” 
and hot fragments of rock. Lastly there is a 
flood of molten rock or lava. Volcanoes which 
show such outbursts more or less frequently are 
called active volcanoes; those which are known 
to have been active in historic times, but have 
long been quiescent, are called dormant or sleeping 
volcanoes; and those which present all the 
phenomena of volcanoes, but which have shown 
no activity in historic times, are called extinct 
or dead volcanoes. The mud volcanoes or salsea 
of New Zealand, Burma, and elsewhere (conical 
hills of slowly flowing mud); the fumaroUs 
(fissures from which steam issues); the soffataras 
(holes from which sulphurous frimes proceed) 
of Italy, Ac.; the geysers and hot springs of 
Iceland, New Zealand, the Yellowstone Park, 
&c., are signs of weak or decreasing volcanic 
activity in the special districts in which they 
occnir. Volcanoes may occur as isolated conical 
mountains, such as Vesuvius, Etna, or the Peak 
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of Teneriffe. They also form various groups or 
systems of mountains. One remarkable fact in 
the distribution of volcanoes is their proximity 
to the sea, for out of 828 active volcanoes enu- 
merated by Fuchs, almost all are within a short 
distance at least of the ocean. This is probably 
due to their being situated on lines of earth- 
movement, such as mark continental margins 
or the floors of sinking areas. There are certain 
regions over the whole of which active volcanic 
vents are distributed at intervals. Of these great 
regions that of the Andes is one of the best de- 
flned. An almost uninterrupted line of volcanoes 
stretches from the 40th degree of s. lat. in Chile 
to the north of Mexico, including Tungurogua, 
Cotopaxi, Antisana, Pichincha, Orizaba, Popo- 
catepetl, Jorullo, &c. Another continuous line 
of volcanic action commences in the north of 
Alaska, passes through the Aleutian Isles over to 
Kamchatka in North-Eastern Asia, then pro- 
ceeds southward without interruption through 
a space of between 60® and 70® of latitude to the 
Moluccas. It includes the Kurile, .Tapanese, and 
Philippine Islands, traverses Java, Sumatra, 
Borneo, Celebes, and New Guinea, and extends 
to various parts of the Polynesian Archipelago 
and New Zealand. In the Old World the volcanic 
region extends from the Caspian Sea to the 
Azores, embracing the greater part of the 
Mediterranean and especially some of its islands. 
Here volcanic action is most prominently visible 
in Vesuvius, Etna, and the Lipari Islands. 
Among disconnected volcanic groups may be 
mentioned Iceland (Mount Hecla, in particular), 
the Hawaiicui Islands, Reunion or Bourbon, and 
Martinique and St. Vincent, in the West Indies, 
where an outburst in 1902 caused most lamentable 
destruction of life and property (see Vesuviusi 
Etna\ Hecla; Krakatoa; &c.). Submarine vol- 
canoes have left numerous traces among strati- 
fled rocks, but such as are active at the present 
day are inaccessible. In the nineteenth century 
several instances of the rise and disappearance 
of islands owing to volcanic action have been 
observed. Various theories have been proposed 
to account for the immediate cause of volcanic 
action. It is now generally accepted that it is 
produced by internal heat at a certain depth 
beneath the surfhee of the earth, and the evolu- 
tion of a great body of elastic vapour, mostly 
steam, expanding and seeking to escape where 
the least amount of resistance is presented, and 
manifesting itself in the explosions that accom- 
pany an eruption, or in the upheaval of rocks 
and the production of earthquakes. While the 
molten contents of an igneous cauldron solidify 
in the earth, sufficient gas may be given off to 
shatter overlying rooks and clear a passage for 
eruption. See Earth; Oeysers; Earthquakes; &c. 

Vole (Arviobla or Microtus), a genus of rodents 


closely allied to the rats and mice, and included 
in that family. There is a short hairy tail, and 
the crowns of the back teeth possess grinding 
surfaces with triangular projections. Some aie 
terrestrial, others aquatic. The common vole 
of Britain (A, e^catis), the meadow-mouse, or 
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short-tailed field-mouse, is injurious to young 
plantations and pastures, sometimes appearing 
in immense multitudes. It is reddish-brown 
above and grey below. The water-vole (A, 
amphibtus) or water-rat is much larger, and 
swims well though its feet are not webbed. It 
is of a pale- or chestnut-brown, tinted with grey. 
A black variety of the water-vole is common in 
Britain. There arc many other species of voles 
in the Old and the New World. 

Volga, a river in Russia, the longest in Europe; 
rising in a small lake in the east of the Valdai 
HiUs, and falling into the Caspian Sea by about 
seventy mouths, near Astrakhan, after a total 
estimated course of 2400 miles. Its basin is 
estimated at from 500,000 to 700,000 sq. miles. 
It flows generally south-east past Tver, Yaro- 
slav, Kostroma, and Nijni-Novgorod to Kazan, 
thence south past Simbirsk and Saratov, and 
proceeds south-east from Sareptn to the Caspian. 
Its chief tributaries are the Kama on the left 
bank and the Oka on the right. It is navigable 
by barges from its source, and communicates 
with the Black, Baltic, and Polar Seas by a series 
of canals. Its banks are fertile and well-wooded, 
and its waters abound in fish, particularly 
sturgeon, carp, and pike of extraordinary 
size. 

Volhyn'ia, a former government in South- 
West Russia. Area, 27,800 sq. miles; pop. 

4.000. 000. In the region all kinds of grain, but 
particularly wheat, are produced, and fine breeds 
of cattle and horses are reared. The hills in the 
south are rich in iron, and there are considerable 
manufactures. — ^The new government of Volhynia 
forms a division of Ukraine. Area, 12,021 sq. 
miles; pop. 1,404,769. 

Volog'da, a former government in North-East 
Russia; area, 155,500 sq. miles. Its forests 
frimish quantities of timber and charcoal. Pop. 

1.679.000. The capital is Vologda, on a river of 
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the same name, 85 miles e.s.b. of Petrograd. upon which it rises. It formerly Joined the Niger. 


Pop. 89,000. 

Volos, a town and seaport of Greece, at the 
head of the Gulf of Volos; served by the Thes- 
salian Railway to Larissa and Kalabaka. It is 
the outlet for the cattle of Thessaly, which are 
exported to the Piraeus, amd for the chrome ore 
and other minerals of the region. Salt is worked 
in the vicinity. Pop. 80,100. 

Volsci (vorsi), an ancient Italian tribe who 
dwelt in Latium, on both sides of the River Liris 
(Garigliano). Their principal city was Corioli, 
from which Coriolanus derived his surname. 
After having several times endangered the 
Roman state they were conquered, and disap- 
peared from history (888 b.c.). 

Volt, the practical unit of electromotive force 
or electrical pressure. It is defined in relation- 
ship to the unit of current (ampere) and unit of 
resistance (ohm), both of which admit of exact 
definition in terms of physical dimensions and 
actions (see Electrolysis; Ohm); viz. the volt is 
that electrical pressure which would cause the 
flow of one ampere through a resistance of one 
ohm. The absolute electromagnetic, or C.G.S., 
unit of pressure is the difference of potential 
between the ends of a straight conductor 1 cni 4 
long which moves at the rate of 1 cm. per second 
in a magnetic fleld of unit strength, the field, 
direction of motion, and length of the conductor 
being mutually at right angles. From this the 
definitions of the absolute C.G.S. units of current 
and resistance are obtained by using Joule^s 
Law of Heating (see Electricity, paragraph on 
Effects of an Electric Current) and Ohm*s Law in 
their simplest forms. Another method of de- 
fining these absolute units is to begin with the 
absolute unit of current (defined in Electro^ 
magnetism) and again use Joule’s and Ohm’s 
Laws to derive the other two units. The ampere, 
volt, and ohm are, respectively, 1(P, and 1(P 
of the absolute units. 

Volta, Alessandro, Italian physicist, bom at 
Como in 1745, and died there in 18^. Two 
treatises, published in 1769 and 1771, in which 
he gave a description of a new electrical machine, 
laid the foundation of his fkme. He was suc- 
cessively professor of physics at the gynmasium 
in Como and in the University of Pavia, where 
he invented the electrophorus and electroscope. 
He also devised several other electrical appli- 
ances, and in 1800 the voltaic pile (q.v.). 

Volta, a river of West Africa formed by the 
union of the Black Volta and White Volta, and 
flowing generally south-east to the Bight of 
Benin, to which it disembogues below Adda 
(or Ada). The mouth is obstructed by a bar. 
The Bla^ Volta rises in the Upper Volta Colony 
(French), flows north-east to near Kintampo, 
then south-east to cut through the hill range 


The White Volta rises in Upper Volta Colony, 
and is joined by the Red Volta. Rising in the 
same colony, the Oti forms the chief tributary 
of the united stream. Both Oti and Volta 
fisheries are important. Nearly the whole of 
the Gold Coast Colony and its hinterland belongs 
to the drainage basin of the Volta system. 

Volta Effect, or Contact E.M J*., an elec- 
trical effect observed by Volta, in which two 
metals, having been placed in contact, and then 
separated, are found to be at different electrical 
potentials, the potential difference being known 
as contact E.M.F. Metals can be arranged in a 
series such that any metal is positive to the 
next metal in the series, e.g. zinc, lead, tin, iron, 
copper, platinum, carbon, the zinc being electro- 
positive to lead, lead positive to copp>er, &c. 
According to Volta, the potential difference 
between two metals was caused by their contact 
alone, but this explanation has not been found 
sufficient. For instance, metals boiled in mineral 
oil at a high temperature exhibit no potential 
difference on contact. Further, it has been 
shown that the order of the metals in the contact 
series when air is the surrounding medium is 
also the order of their tendency to combine with 
oxygen. It is therefore considered probable that 
when two metals are brought into contact, their 
electrical potentials are equalized by conduction, 
but that they are then at different potentials 
from the films of air which are in contact with 
them. 

Voltaic Cell, a device for the direct trans- 
formation of chemical into electrical energy. In 
its simplest form it consists of two plates of 
different conducting materials, such os zinc and 
copper, set up in a jar containing an electrolyte, 
e.g. dilute sulphuric acid. If the plates be joined 
outside the cell by a conducting wire, an electric 
current flows round the circuit, its direction 
being from zinc to copper vrithin the liquid. 
During the passage of the ciurent, zinc is dis- 
solved, and hydrogen appears at the copper 
plate, the chemical action being represented by 
the equation Zn + HgS 04 ^ ZnS 04 -f* H^. The 
hydrogen remains on the copper, and reduces 
the electromotive force of the cell — an effect 
known as polarization, which makes this simple 
cell of little practical use. The most effective 
method of getting rid of polarization is to arrange 
so that a harmless ion, instead of hydrogen, is 
deposited on the copper plate. This is what is 
done in the Daniell’s cell (q.v.). In the Leclanchd 
cell a solid depolarizer is used. In this cell the 
electrolyte is a solution of ammonium chloride, 
in which a zinc rod is set; the copper plate of 
the simple cell already described is replaced 
a carbon rod, round which manganese peroxi^ 
is packed in a porous container. The Cl ion from 
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NH4CI attacks the zinc, and the NH4 ion is 
split up into NH 0 and hydrogen. The hydrogen 
goes to reduce the MnOg, and, if the cell is only 
used intermittently, as in electric bell work, there 
is little polarization. See Bunsen Batteryi Elec- 
tric Battery; Electricity; Electrolysis; Electro- 
motive Force; Ionization, ^ 

Voltaic Pile, Volta^s arrangement for pro- 
ducing a current of electricity, consisting of a 
pile of alternate discs of two dissimilar metals, 
as copper and zinc, zinc and silver, zinc and 
platinum, separated by pieces of flannel or paste- 
board moistened with salt water or with water 
acidulated with sulphuric acid. 

Voltaire, Francois Marie Arouet de, French 
writer, born at Paris 21st Nov., 1604, died there 
80th May, 1778. His father was t'ran 9 ois Arouet, 
a notary, and he was destined for the legal pro- 
fession, but abandoned the law for letters. In 
1718 a ttagedy named (Edipe was brought out 
by him, and was a great success. It is said that 
this play was finished, and that two cantos of 
his epic the Henriade were written in the Bastille, 
where he was confined from May, 1717, to April, 
1718, for writing certain satirical verses on the 
regent. He now became a fashionable poet 
Bmd resided mainly at Paris, leading a life of 
gaiety and pleasure in the society of the great. 
It was about the beginning of this period that 
he adopted the name of Voltaire. In 1726 he 
was again imprisoned in the Bastille for sending 
a challenge to the Chevalier Rohan, by whom 
he had been grossly insulted. He was liberated 
within a month, and came to England on the 
invitation of Lord Bolingbroke. Here he resided 
till 1729 in friendship with the leading deists, 
and acquired some knowledge of English litera- 
ture. His Henriade was completed and published 
by subscription in England. After his return 
to France he lived chiefly at Paris till 1784. 
From 1784 to 1749 he resided with the Mar- 
chioness de Ch&telet at Cirey, in Lorraine. She 
died in 1749, and Voltaire then accepted the 
oft-repeated invitations of Frederick the Great 
to come and live at his court at Potsdam. Here 
he was received with great honour, but a series 
of disagreements with the king ended in Vol- 
taire’s retirement from the Prussian court in 
1758. He then resided for a short time at Stras- 
buig, Colmar, and Lyons, removing at the end 
of 1754 to Geneva. For almost the whole of the 
remainder of his life he lived in Switzerland, or 
close to its borders. In 1760 or 1761 he fixed his 
residence with his niece, Madame Denis, at 
Femey, where he received a constant succession 
of di^inguished visitors, and maintained a 
correspondence which included in its range most 
of the crowned heads of Europe. In Feb., 1778, 
he went to Paris, where he was received with 
enthusiasm by all classes. But the excitement 


of the occasion hastened his death. His works 
embrace almost every brancdi of literature: 
poetry, the drama, romance, history, philosophy, 
and even science. Hatred of fanaticism and 
superstition was his chief characteristic, and 
nearly all his works are strongly animated by 
a spirit of hostility to the priests and the religion 
they represented. He upheld theism, however, 
with as much zeal as he denounced Christianity 
and priestcraft. Voltaire’s literary fame chiefly 
rests on his philosophical novels: Zadig, Candide, 
L'IngSnUi&c.; his histories: Sitcle de Louis XIV, 
Histoire de Charles XII; his correspondence; 
and more than all, perhaps, on his poetical 
epistles, satires, and occasional light poems, 
which all exhibit wit, gaiety, vivacity, and grace. 
Several of his tragedies, such as Zaire, Alzire, 
Merope, Mahomet, had great success in their day, 
but are not assigned a high place in French 
literature. His comedies, the best of which is 
VEnfant Prodigue, were less successfiil. His 
Henriade, an epic poem, had great success, and 
exercised a powerful influence when it first ap- 
])eared. — Bibliography: Lord Morley, Voltaire; 
J. Parton, Voltaire; Sir E. B. Hamley, Voltaire 
(Foreign Classics for English Readers Series). 

Volterra (ancient Volaterr®), a town of Italy, 
in the province of Pisa; connected with the 
Cecina-Pisa Railway by branch line to Cecina 
(19 miles). It was anciently one of the twelve 
principal cities of Etruria, and possesses a mu- 
seum rich in Etruscan antiquities. Pop. 16,784. 

Voltmeter. See Electrical Measuring Instru- 
ments; Ammeter, 

Voltur'no, a river of Italy, rising in the 
province of Campobasso, flows south-east to its 
junction with the Calore, and then west past 
Capua into the Mediterranean, 20 miles south- 
east of Gaeta. Length, 90 miles. 

Volunteers, originally certain bodies or com- 
panies of men enlisted in the eighteenth century 
to serve with the Militia (q.v.). They were so 
called because they enlisted of their own free 
will, and so saved a particular locality from 
enforcement of the Militia Ballot Act; but they 
had no separate existence, and were merged in 
the Militia. In 1794 an Act was passed recog- 
nizing various Volunteer companies which had 
been raised in expectation of a French invasion, 
and making provision for their pay and disci- 
pline if and when called out. Early in the next 
century a very large number of Volunteer corps, 
both yeomanry (q.v.), infantry, and artillery, 
were raised, and some 400,000 men are said to 
have been enrolled; but in many cases these 
corps were little better than rifle clubs, and 
Fortescue estimates that not more than 60,000 
could have taken the field. * Fencibles *, as some 
corps were named, are generally classed as 
‘ Volunteers ’, but in vol. iv of his History of the 
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British Army Fortescue says distinctly that 
these were ** regular troops enlisted for service 
at home and for the duration of the war only 
After 1814 the Volunteer movement languished, 
and Volunteers almost ceased to exist till a new 
scare of war with France in 1850 again brought 
them into being, and for the next fifty or sixty 
years various Acts of Parliament dealing with 
Volunteer organization were passed. When the 
Territorial grouping of the Regular army became 
a fait {tccompH in the ’seventies of last century, 
all Volunteer units were affiliated with the 
county regiments; then, in 1907-8, with the 
passing of the Territorial and Reserve Force Act 
of 1007, all existing Volunteers becmne absorbed 
into the Territorial Force (now Territorial Army). 
See Territorials. 

Volvox, a remarkable genus of freshwater 
Green Algs, group Volvocales. The plant 
consists of a small sphere of translucent jelly, 
embedded in which arc a number of minute green 
cells (over 20,000 in the largest species, V. 
globator). Each cell has all the features of an 
individual of Chlamydomonas (q.v.); by the 
combined action of the numerous pairs of 
flagella the whole structure travels through the 
water with a characteristic rolling motion. A 
living Volvox is one of the most attractive of 
microscopic objects. 

Vondel, Joost van den, Dutch poet and 
dramatist, bom in 1587, died in 1659. Ills 
works include metrical versions of the Psalms, 
of Virgil, and of Ovid, together with satires 
and tragedies. Of the latter Palamedes, the 
Conquest of Amsterdam, and Lucifer arc con- 
sidered the masterpieces of Dutch tragedy. 

Vorarlberg, the westernmost province of 
Austria, comprising three districts as follows: 


Districts. 

Area, eq. Miles. 

Bludenz . • . • 

Bregenz . . 

Fddkirch 

Area .. 

500*5 

1004*6 


In 1920 the population was 133,212 (mainly German- 
speakina R<»nan Catholics). Bregenz (pop. 12,100) is the 
capital, but Dorabim (pop. 1920, 13.800) it the commercial 
capital. Other towns are Bludenz (6000), on the 111 , and 
Fddkirch (500^. All these places are enMged in the textile 
industry, and Bregenz, Bludenz, and Pudkirch are on the 
railway Lindau-Innsbruck-Salzbuig (see Artberg; Tirol). 
Other lines are the Fddkirch-Buchs and Lautrscht-St. 
Matgarethen railways. Some 13 aq. miles on the Lake of 
Constance belong to Vorarlbeig, which possesses cmly 121 
sq. miles of land classed as unproductive, die remainder 
comprising 66 58 per cent pastures. 29-^5 per cent wooded 
land, and 3 07 per cent agricultural, viticultursl, and horti- 
cultural land. 

A mountain land, Vorarlberg comprises in the 
north the Bregenzer Wald, a branch of the 
Algftuer Alps, traversed by the valley of the 


Bregenz Ach and draining to the Boden-See 
(Lake of Constance). Bezau is the chief place 
(pop. 1100). In the south are the Rhtttikon 
Alps and the Silvretta group, north of which are 
the 111 Valley, the Klostertal, and Montafontal. 
The western versant drains to the Rhine, and 
the eastern, by the l^ch, Ac., to the Danube. 
Employments are connected almost entirely with 
the pastoral industry, except in towns, where the 
spinning and weaving of cotton, Ac., is the staple. 

Voronezh, a former government of Russia. 
Area, 25,450 sq. miles; pop. 3,492,000. It is 
intersected by the Don, which receives the 
whole of the drainage, partly through its tribu- 
taries the Voronezh and Khoper. Large crops of 
grain are raised. 

Voronezh, a town of Russia, on the Voronezh. 
It is an important entrepot on the railway 
between Moscow and the Sea of Azov. It has 
manufactures of woollen and linen cloth, soap, 
and vitriol, tanneries, and a considerable trade. 
Pop. 79,000. 

Vortex, in the popular sense of the word, a 
mass of fluid, especially water or air, the par- 
ticles of which arc moving in circles about a 
common axis. When a rotating liquid has a free 
surface exposed to the atmosphere, the resultant 
of gravity and centrifrigal force must be per- 
pendicular to the free surface at any point. 
This is the cause of the hollows or dimples which 
may often be observed in slowly moving streams. 
In hydrodynamical theory, the word vortex has 
a different sense, being used to denote any 
portion of fluid in which there is molecular rota- 
tion (see Hydrodynamics), A smoke ring is a 
vortex in this theoretical sense. 

Vorticella, or Bell-animalcule, a genus of 
stalked infusoria, having a fixed stem capable 
of being coiled into a spiral form, and vibratile 
cilia bulging the bell-shaped disc, which are 
constantly in rapid motion and attract particles 
of food. Some bells are free-swimming, and 
reproduction is effected by longitudinal fission; 
conjugation takes place by fusion of a small 
free-swimming individual with a large stalked 
one. The species are very numerous in frresh 
water, and are generally microscopic. Some 
closely related forms, e.g. Zoothamnium, are 
colonial. 

Vorticiam, an English movement in art com- 
parable to Cubism and Futurism on the Conti- 
nent. It is related to Futurism (q.v.) in seeking 
to express the mechanical character of modem 
industrial life; but rejects its methods as being 
merely a development of Impressionism (q.v.). 
It is related to Cubism in claiming that tto sole 
concern of art is with form, and that the artist’s 
business is not to reproduce the appearance of 
nature, but to create new realities. These ideas 
apply to every form of art, since every kind of 
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emotion experienced by an artist has an appro- 
priate form of expression in an appropriate 
material, either words, solid matter, or colours 
and shapes on a flat surface. These forms, how- 
ever, are not symbols of these emotions, but direct 
channels for their conveyance. The word vor- 
ticism is derived fh>m vortex, which is held to 
represent a generalized conception in the artist's 
mind of relations in the universe, through which 
ideas pass and take concrete shape; as in the 
general equation of a circle in analytical geo- 
metry. the substitution of numbers for the letters 
converts the general into a particular circle. 
Leading figures in the early days of the move- 
ment were Ezra Pound, poet and writer; H. 
Gaudier-Brzeska (1891-1916), sculptor; Wynd- 
ham Lewis, Frederick Etchells, William Roberts, 
Edward Wadsworth, and Cuthbert Hamilton, 
painters. In 1918 they were associated in the 
production of two numbers of a periodical Blast, 
wherein their theories were expounded; and they 
exhibited at the London group, seceding later 
to form the X group. Their earlier work was 
mainly based on three dimensional geometric 
forms; but individual members soon broke away 
from this convention, and the tendency in every 
case has been towards closer reproduction oS 
natural appearance. Thus, fVom purely abstract 
patterns, Wyndham Lewis has passed to repre- 
senting the structure of natural objects, chiefly 
of the human body. For practical purposes the 
movement is dead. — Cf. Ezra Pound, Life of 
Gaudier- Brzeska, 

Vosges (vOzh), a chain of mountains about 100 
miles long, extending n.n.e. to s.s.w. through 
North-Eastern France, nearly parallel with the 
Rhine. The breadth varies from 20 to 45 miles, 
and the highest peak is Ballon-de-Guebwiller, 
4685 feet. Great part of the Vosges is densely 
wooded, and the eastern and southern slopes 
are often covered with vineyards. There is also 
excellent pasturage. The III, Lauter, Moselle, 
Meurthe, Saar, and Sa6nc rise in this chain. 

Vosges, an eastern department of France; 
area, 2808 sq. miles. It is bounded on the east 
by the Vosges Mountains, which send out rami- 
fications over the greater part of its surface, 
whilst in the south it is traversed by the chain 
of the Faucilles. Grain, hemp, flax, and potatoes 
are extensively grown, and the department is 
famous for its kirsch-wasser. The principal 
rivers are the Meuse, Mouzon, Madon, Moselle, 
SaOne, and Meurthe, all unnavigable within the 
department. The minerals are valuable. Manu- 
factures include cotton and lace. ]^pinal is the 
capital. Pop. (1921), 888,684. 

Vossius, Gerhard Johann, Dutch classical 
scholar, bom in 1577, died in 1649. In 1614 he 
undertook the direction of the theological 
college at Leyden, and subsequently be<mne 
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professor of rhetoric and chronology. Favouring 
the Remonstrants, he became obnoxious to the 
prevailing party in the Church, and was derived 
of his office. In 1038 he was invited to Amster- 
dam to occupy the chair of history, and con- 
tinued there till his death. Several of his sons, 
especially Isaac (1618-89), also distinguished 
themselves as scholars. 

Votyak, a division of the Permian group of 
the Turanian family of peoples and languages. 
The Votyaks, about 420,000 in number, are 
Christians, and inhabit the valleys of the Vyatka 
and the Kama, in the Russian government of 
Vyatka (q.v.), although some are found in Ufa. 
There has been considerable intermarriage with 
neighbouring Turanians of Tatar stock. 

Vulcan (Lat. Vulcdnus), in Homan mythology, 
the god who presided over fire and the working 
of metals, and patronized handicraftsmen of 
every kind. By some writers he is said to have 
been bom lame, but by others his lameness is 
attributed to his having been throvm firom 
Olympus. He was completely identified with the 
Greek Hephaestus (q.v.). 

Vulcanite, or Ebonite, is a hard variety of 
india-mbber obtained by heating raw rubber, 
mixed with from 20 to 50 per cent of sulphur, 
for sevenU hours at a temperature of about 
140° C. Filling materials are sometimes added 
to cheaper varieties. The mixed mass is moulded 
to the required shape and placed in tlie vul- 
canizing chamber, which is heated by means of 
steam under pressure. Vulcanite is a hard, black, 
hom-like solid; it can be turned in a lathe and 
made to take a high polish. It is largely used in 
electrical work as an insulating medium, and, 
owing to its resistance to most chemical reagents, 
it is employed for making pipes, taps, &c., for 
use in many chemical industries. 

Vulgate. The Vulgate is the Latin version of 
the Bible which was made by the great scholar 
.Teromc towards the end of the fourth century, 
at the request of Damasus. Before long it became 
the Bible of the Western Church, and throughout 
the Middle Ages it was the standard and final 
court of appeal for dogma. The comparative 
lack of Greek scholarship left it with a free field, 
and its predecessors soon ceased to rival it, or 
even to exist. The Council of Trent, in the 
sixteenth century, formally pronounced Jerome's 
version to be the ‘vetus et vulgata editin’ of 
the sacred Scriptures. This ecclesiastical im- 
primatur only recognized the position gained 
long before by the version, which for over a 
thousand years had represented the Bible to 
Western Europe. The term Vulgate is derived 
from the participle vulgata (meaning * current * 
or ‘ commonly received ’). Latin being the 
language of the ecclesiastical and poUti^ as 
well as of the literary world, the Vulgate naturally 
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prevailed, and even such vernacular versions as 
had occasionally been tolerated were made, not 
from the original Hebrew or Greek, but from 
the Vulgate — or, as it was then called, ‘ our 
edition ’ or ‘ the New Version It was the real 
Bible of the Middle Ages. That it did not 
represent the original acjcurately, that it was 
based on a Greek text which was not altogether 
primitive, and that its own text was not pure — 
all this was unsuspected till scholarship re- 
awakened at the Reformation. 

The Council of Trent’s declaration that the 
Vulgate was the only, undisputed Word of God, 
containing the authoritative text of the Scrip- 
tures, was a novelty, “in violent opposition to 
the best usages of the Mediicval Church. It cast 
aside as worse than useless the whole scholarship 
of the Renaissance both within and outside of 
the Mediseval Church ’’ (Lindsay, Hiatonj of the 
Reformation, vol. ii, p. 578). But this decision 
was accompanied by another, which was equally 
momentous, for the Council of Trent also com- 
mitted the Roman Church to the acceptance of 
all the books in the Vulgate version as canonical. 
This had one novel feature. The canon repre- 
sented in the Vulgate of the New Testament is 
indeed the ordinary canon. There has never 
been, at any rate since the fifth century, much 
uncertainty about what books ought to lie 
regarded os canonical in the New Testament. 
There have been some differences of opinion as 
to their order, but that is all. It was otherwise 
with the Old Testament canon. Jerome had 
translated and included in his version not only 
the ordinary books which are to-day regarded 
as canonical, but * apocry})hal ’ (it is Jerome’s 
own term) books, such as the Wisdom of Solo- 
mon, Ecclesiostieus, Judith, and Tobit, the first 
two books of the Maccabees, and (marking 
these specially) the Story of Susanna, the Song 
of the Three Children, and the Story of Bel and 
the Dragon. These last-named books are Jewish 
additions to the books of Daniel. 

The Vulgate canon, therefore, is: Genesis, 
Exodus, Leviticus, Numbers, Deuteronomy, 
Joshua, Judges, Ruth, Samuel, Kings, Chronicles, 
Ezra, Nehemi^, Tobit, Judith, Esther (with 
apocryphal additions), .Tob, Psalms, Proverbs, 
Ecclesiastes, 'Canticles, the Wisdom of Solomon, 
Ecclesiostieus, Isaiah, Jeremiah, Baruch, Lamen- 
tations, Ezekiel, Daniel (with apocryphal addi- 
tions), the minor prophets, first and second Mac- 
cabees, and (relegated later to an appendix) flrat 
and second Esdras, and the Prayer of Manasseh. 

During the Middle Ages, in spite of repeated 
efforts to preserve the Vulgate text in a pure 
condition, it became serioudy corrupted; al- 
though the Council of Trent planned an official 
text, nothing was done by the authorities until, 
under the auspices of Pope Sixtus V (1585-90), 


the Sixtine edition was issued. Even this was 
unsatisfactory. Under his successor. Pope 
Clement VIII, the more successful Clementine 
edition was published in 1502. At present Roman 
scholars arc at work upon a pure text of this 
standard authority. 

Bibliography: The standard work on the 
subject is S. Berger’s Ilistoire de la Vvlgette 
pendant lea premiers aUclea du moyen dge (Paris, 
1808). There are discussions of the Old Testa- 
ment canon in W. R. Smith’s Old Testament in 
the Jewish Church; of the New Testament canon 
and .Terome’s translation of the New Testament, 
in B. F. Westcott’s General Survey of the History 
of the Canon of tfte New Testament, and in 
A. Souter’s Text and Canon of the New Testa- 
ment (1013). 

Vulture, the common name for the raptorial 
birds l)elonging to the family Vulturidae, charac- 
terized by having the head and part of the neck 



Egyptian Vulture {Neophron perenopterus) 


destitute of feathers, and a rather elongated 
beak, of which the upper mandible is curved at 
the end. The strength of their talons does not 
correspond with their size, and they make more 
use of their beak than of their claws. In general 
they are of a cowardly nature, living chiefly on 
dead carcasses and offal. Their geographical 
distribution is confined chiefly to warm countries, 
where they act as scavengers. There are two 
ffimilies, one (Cathartidie) including New World 
forms, and the other (Vulturida;) those native 
to the Old World. The chief American types 
are the condor (Sarcorhamphus gryphus), king 
vulture {Qyparchus papa), Californian vulture 
{Pseudogryphus califomianus), turkey-buzzards 
(species of Rhinogryphus), and the American 
black vulture {Catharista airatus). Among Old 
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World forms may be mentioned: common black 
vulture {VuUur monachua)^ griffon vulture 
{Qypa fulvu8)t and the Egyptian vulture (Neo- 
phran percnopterus). See separate entries. 

Vyatka, or Viatka, an eastern government 
of Russia. Physically it is a plateau covered with 
low hills (1400 feet above Nolinsk), and draining 
to the Volga by the Kama and Vyatka. There 
are many lakes and great marshes. The climate 
is severe, and at Slobodka, on the Lyetka, the 
mean annual temperature is .34*5° F. (January 
mean, 5*.3°; .Tuly mean, 65*.3°). Vyatka is the 
capital; other towns arc Orlov and Elabuga. 
Iron provides the chief industry, and is mined 
and manufactured within the government 
(ironworks at Kamsko-Votkinsk and Izhevsk); 
but the population (80 per cent Russian and the 
rest mainly Tsheremiases and Votyaks, q.v.) is 
overwhelmingly agrarian, and Vyatka was one 
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of the granaries of Imperial Russia. It is also 
noted for ponies, and there is a great yearly pelt 
and tur market at Kotelnich. I^cather, chemicals, 
and brandy are subsidiary products. Area, 
50,820 sq. miles; pop. (1028 estimate), 2,100,000. 

Vyatka, a town of Russia, capital of the 
government of Vyatka, on the Vyatka; the 
junction for Petrograd on the Perm-Kotlas 
Railway. It has a large river trade with Kazan 
(cereals, leather, soap, &c.). The mean annual 
temperature is 35° F. (.January mean, 8*2°; 
July mean, 67*0°). Pop. 25,000. 

Vymwy, a river of Wales, in northern Mont- 
gomeryshire, a tributary of the Severn. Lake 
Vymwy, the chief reservoir of the Liverpool 
waterworks, was formed by damming the upper 
part of the river. It lias an area of close on 
2 sq. miles. The work was carried out between 
181K) and 1910. 
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W, the twenty-third letter of the English 
alphabet, representing a consonantal sound 
formed by opening the mouth with a contraction 
of the lips, such as is performed in the rapid 
passage from the vowel sound u (oo) to that of i 
(ee). The character is fomied, as its name indi- 
cates, by doubling the u or v. At the end of 
words or syllables it is cither silent, as in lew, 
or it modifies the preceding vowel, as in new, 
hofiv, having then the power of a vowel. 

Wabash (wflliash), a river of the United 
States, which rises in Mercer county, Ohio, 
traverses Indiana, forms the boundary between 
Indiana and Illinois, and falls into the Ohio 
after a course of 550 miles. It is navigable for 
steamboats to La Fayette, and connects Lake 
Erie with the Ohio by the Wabash and Erie Canal. 

Wabash, a city of Indiana, United States, 
the county seat of Wabash county, on the 
Wabash River; serv^ed by the Wabash and 
other railways. It is an agricultural centre, and 
has manufactures of agricultural implements, 
&e. Settled in 1834, it became a city in 1800. 
Pop. 10,000. 

Wace, an Anglo-Norman poet, a native of* 
Jersey, bom about 1115, died about 1180 or 
1184. Two important works by him remain, 
the Brui (TAngleterre, and the Homan de Rou, 
a history of RoUo and the Dukes of Normandy. 

Wftchtersbach, a town in the Prussian pro- 
vince of Hesse-Nassau, a junction on the Bebra- 
Frankfurt-am-Main railway, for Birstein (pop. 
1200), and Bad Orb (a spa with three mineral 
springs; pop. 5000). Dyeing, brewing, Ac,, are 
carried on. Pop. 2000. 

Waco, a city of Texas, United States, the 


county seat of M‘Lennan county, on the Brazos 
River; serv^ed by the Missouri, Kansas A Texas, 
and other railways. It is the seat of two uni- 
versities, and is an agricultural centre. Settled 
in 1849, Waco become a city in 1909. Pop. 
38,500. 

Wad, or Bog Manganese, a black or dark- 
brown earthy mineral composed of hydrous 
manganese oxide, allied to psilonielunc. It is 
mainly formed in swamps and bogs, and its 
formation is probably assisted, like that of bog 
iron ore, by bacterial uertion. 

Wada3, or Waday', a part of French Equa- 
torial Africa, fonnerly a native state of the 
Sudan, with a population estimated at about 
1,(KK>,000, and an urea of 170,000 sq. miles. It 
consists principally of a plateau, and comprises 
much desert, but produces maize, millet, cotton, 
&c., in parts. Wadai was recognized by Britain 
and Germany as under French influence, and 
in 1903 the iieople accepted the protectorate of 
France. The prevailing religion is Mahom- 
medanism. Capital, Abeshr.- 

Wadelal, a town of Uganda, on the Bahr el- 
Jebel (Nile), below Lake Rubi. The district 
became British in 1804, and Wodelai was the 
chief station of Emin Pasha (Dr. Bldward 
Schnitzer), Governor of the province, who, after 
the Mahdist rising, was cut off from civilization, 
and was relieved by H. M. Stanley. It is a hot 
place with a mean annual temperature of 70*8° F. 
Rain falls all the year round, but the driest 
period is from December to February. .July and 
August are the coolest months, March the 
hottest, and October the month of greatest 
rainflUl. 



WAGRAM 


WADENSWIL 340 


WAdenswll, a town of Swit 2 serland, in the 
canton of ZClrich, on Lake Zurich; the junction 
for Einsiedeln, on the Glarus-ZQrich railway. 
Silk-weaving is the chief industry. Pop. 10,000. 

Wadgassen, a town of the Saar Valley; the 
junction for Volklingen on the Teterchen-Bous 
(pop. 4200) railway. Pop. 5000. 

Wadham College, Oxford, an institution 
endowed with estates purchased by Nicholas 
Wadham, of Meryfield, Somersetshire, and 
opened in 1013. Among distinguished men of 
Wadham College have been Admiral Blake, Sir 
Christopher Wren, and Frederic Harrison. 

Wages have been conveniently defined by an 
American economist, Francis Walker, as the 
reward of those who are employed in production 
with a view to the profit of their employers, and 
are paid at stipulated rates ”. The term is 
loosely used: sometimes to include the reward 
of all kinds of labour, whether of hand or brain; 
sometimes in reference exclusively to the pay- 
ments made weekly by employers to their work- 
people. The general laws of sufiply and demand 
are applicable to the reward of labour. Wages 
tend to a level at which the demand for labour 
equals the supply. If labour is scarce, wages will 
rise; and if the supply exceeds the demand, and 
there is general unemplo 3 mient, wages will fall. 
An increase in the supjdy of labour may, however, 
be brought about in two different ways; it may 
be due to an increase in the efficiency of a given 
number of workers, or to an increase in the size 
of the population. Increased efficiency usually 
means both a decrease in labour costs to the 
employer and an increase in the earnings of the 
worker. An increase in the number of workers, 
through the growth of population, however, 
must result in lower real wages, unless it is 
accompanied by on increase in the demand for 
labour. This fact gave rise in the early days of 
economic science to the doctrines of ‘ the iron 
law of wages ’ and ‘ the wages fund ’, both 
implying that there was a fixed and limited 
fiind from which alone wages could be drawn, 
and that any increase in the remuneration of 
one set of workers must therefore involve a 
decrease in the earnings of the rest. Later 
economists have profoundly modified this view, 
by pointing out that changes in efficiency and 
numbers must result in changes in the amount 
of the national dividend, and therefore in the 
share of it which goes to labour. 

Wagner, Wilhelm Richard, was bom at 
Leipzig in 1818, died at Venice in 1888. He was 
reared in a theatrical and musical atmosphere, 
which no doubt helped him to overcome what in 
a lesser man would have been the disadvantages 
of a very desultory musical education. He 
studied for a short time under Gottlieb MQller, 
and later, in 1881, with Theodor Weinlig. In 


1888 he was appointed chorus-master at the 
Wfirzburg theatre, and in the autumn of the 
following year music - director at Magdeburg. 
Here he first met Minna Planer, a singer at the 
theatre, whom he married in 1836. The marriage 
was not happy. In connection with the accept- 
ance and production of his various operas, 
Wagner had more than the usual worries. He 
wrote a great deal in a vain endeavour to make 
his objects and ambitions plain to the general 
public. From 1889 to 1842 he lived in Paris by 
liack-work, and was often in great financial 
straits. In 1842 he went to Dresden, where 
Rienzi, produced in that year, was received with 
enthusiasm. T/m? Flying Dutchman^ first per- 
formed at Dresden in 1843, disappointed the 
public; TannhduseTf performed in 1845, puzzled 
them still more. Though Wagner had little to 
do with the political upheaval of 1849, he was 
in danger of arrest, and, after the riots in Dresden, 
had to retire into exile till 1861. During this 
period he was occupied with Tlte Ring and 
TYistan and Isolde. 

In 1868 he published the complete poem of 
the Ring des Nibelungen as a literary profluct, 
intimating that he hardly expected to find 
leisure to complete the music and had no hope 
of seeing it performed. In the following year 
King Ludwig 11 of Bavaria came to the throne, 
and became an enthusiastic patron of Wagner. 
The Ring was ultimately completed, though there 
was no performance of the entire work till Aug., 

1 876, when it was given three times at Bayreuth 
in the new theatre specially built for the purpose 
according to Wagner’s own design. Parsifal was 
completed in Jan., 1882. Wagner had separated 
from his wife in 1861, and in 1870 he married 
Cosiina von Billow, daughter of Liszt. 

Wagner’s aim in his operas was to unite tlie 
separate arts of music, poetry, painting, &c., 
into a complete whole, and though in a measure 
he was successful, the supreme quality of his 
works is always the musical. His idea of ’ leading 
motives ’, i.e. melodic or harmonic phrases 
specially identified with a particular character 
or object of the drama, made a tentative first 
appearance in Lobengrint and was completely 
adopted in his subsequent works. His greatest 
operas are Tristan and Isolde, The Mastersingers, 
and The Valkyrie, He has been justly called the 
grandest and most original dramatic composer 
of all time”. — ^Bibliography: W. E. Ashton, 
Life of Richard Wagner, H. T, Finck, Wagner 
and his Works, 

Wagram, a village of Austria, on the Russ- 
bach; served by the Breclava (Lundenburg)- 
Vienna Railway. It is famous for the great 
battle in 1809 between the French under Na- 
poleon and the Austrians under the Archduke 
Charles, each about 150,000 strong. The battle 
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was well cx>ntested, but the result gave Napoleon 
a decisive victory, which was followed up by an 
armistice and the Treaty of Vienna or Schdn- 
brunn (14th Oct.). 

Wagtail, a name of small perching birds of the 
fomily Motacillidie, and so termed from their 
habit of jerking their long tails when running or 
perching. They inhabit meadow-lands and 
pastures, frequent water-pools and streams, are 
agile nmners, and have a rapid flight. The food 
consists of insects. Their nests, built on the 
ground, contain from four to six eggs. These 
birds belong to both Old and New Worlds, and 
migrate southwards in winter; but the pied 
wagtail {MotaciUa higubris) is a permanent 
resident in Britain. It is almost wholly black on 
the upper parts; the under parts are greyish- 
white. Other representative varieties, distributed 
principally over the European continent and 
the East, are the white wagtail (Af. ol&a), the 
grey wagtail (M. melctnopea), and the yellow 
wagtails (M. jlccoa and M, rayii), 

Waha 'bites, or Wahabis, a Mahommedan 
sect, founded in Arabia about 1700 by Abd-el- 
Wah4b, an Oriental scholar of high attainments 
(1704-02). He deemed it his mission to restore 
Islam to strict harmony with the teachings of 
the Korean, and the Sunna, Thousands flocked to 
the Wahabite standard, and enabled the re- 
former to secure the whole of his native province, 
Nejd, and to carry his victorious arms into 
Yemen. Under his successors the greater part 
of Arabia fell under the Wahabite power. Mecca 
and Hejaz were captured in 1808, and the loss 
of the sacred city roused the Turks to action. 
Several expeditions were sent from Egypt, and 
in 1818 Ibrahim Pasha was at last successful in 
dispersing the Wahabite forces, in capturing 
their capital, Derayeh, and their leaders, who 
were executed at ^nstantinople. They, how- 
ever, gradually regained their influence, especially 
in their native homes of Nejd. From Arabia the 
Wahabite movement spread into Africa, where 
it influenced the founder of the Senussi brother- 
hood, and into India. In its modem form, 
although referred to as the Akhwan movement, 
Wahabism is the foundation of the power of the 
emir of Nejd and Hasa (q.v.). 

Waika'tOy one of the principal riven of New 
Zealand, in North Island; length, about 200 
miles. 

Walts, the name given at one time to the king's 
minstrels, whose duty it was to guard the streets 
at night and proclaim the hour; to the musicians 
of a town; and to private bands when employed 
as serenaden. The term is now applied to those 
who sing or play carols on Christmas and New 
Year's Eve with a view to donations. 

Waiver, in English law, is the renunciation 
or abandonment of a right. The renunciation or 


abandonment may be express, e.g. by deed, or 
implied, e.g. by the party possessing the right 
in full cognizance of it either neglecting duly 
to enforce it or performing acts which, being 
inconsistent with its subsistence, are indicative 
of an intention to abandon it. The doctrine of 
waiver is important in judicial proceedings. If 
a party to a cause desires to have any judicial 
proceeding set aside on the ground of irregularity, 
he must make application to the court to that 
effect within a reasonable time after the irregu- 
larity has come to his notice and before he has 
taken any forther step in the proceedings with 
the knowledge of it; otherwise he is held to have 
waived his right. 

Wakamatsu, a town of Japan, in the Island 
of Honshu; served by the Tokyo-Sendai Railway. 
It has a State steelworks. Pop. 44,000. 

Wakatip'u, a lake in the South Island of 
New Zealand; area, 114 sq. miles. Queenstown 
and Glenorehy, on the borders of the lake, are 
favourite tourist resorts, on account of the 
inagniflcent mountain scenery in the vicinity. 

Wakayama, a town of Japan, a prefecture 
capital, in the Islaiid of Honshu; served by rail 
to Osaka. Pop. 88,500. 

Wake, a term corresponding originally to 
vigil, and applied to a festival held on the 
anniversary of the day on which the parish 
church was consecrated and dedicuited to a 
saint. A lyke or lich tvake (A.-S. He, a corpse) 
is the watching of a dead body by night by the 
relatives and friends of the deceased. The prac- 
tice, once general, is now coniined to Irish Roman 
Catholics. 

Wakefield, a borough and episcopal city of 
England, in the West Hiding of Yorkshire, on 
the Colder. The industrial establishments include 
woollen-mills. The cathedral church of All 
Saints dates from the fifteenth century, and the 
grammar-school from 1501. The bishopric was 
created in 1888, mostly from that of Ripon. Pop. 
(1021), 52,802. 

Walcheren (vOllcc-r^n), an island of the 
Netherlands, in the province of Zeeland, at the 
mouth of the Scheldt. It is level, below high- 
water mark, very fertile, populous, and pros- 
perous. It contains the towns of Flushing 
(Vlissingen), Middelburg (capital), and Veere. 
On 80th July, 1800, the British expedition under 
Lord Cliatham (elder brother of Pitt) landed near 
Veere, and took it, Middelburg, and Fl ushing , 
but had to retire in the following December, 
after losing 7000 men by marsh fever. 

Waldeck (Freiataai Waldeck), a republic of 
the German Reich, hilly, drained to the Weser 
by the Eder (with the Werbe and Aar) and the 
Diemel (with the Twiste); served by the Kor- 
bach-Arolsen-Warburg, the Wabem-Wildungen, 
and the Korbaoh-Frankenberg railways. Arolsen 
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is the capital: the baths of Wildungen (Nieder- 
wildungen; pop. 4000) are world-famous, and 
the waters are exported. About 55 per cent of 
the area is cultivated meadow land, and 88 per 
cent is wooded. There is a cattle-raising industry. 
The mean annual temperature is from 45° to 
49° F. Waldcck is governed by a Landtag of 
21 members, elected for three years. Area, 488 
sq. miles; pop. 660,000 (mainly Lutherans). 

Pyrmont, an enclave of Brunswick, Hanover, Lippe, and 
the detached Prussian appanage LUMe. was united by a 
personal bond with Waldeck, through the reigning house. 
Ruled by its own counts until 1494| in 1557 it passed to 
Lippe and in 15S3 to the Counts of Gleichen, coming under 
Waldeck in 1025, and remaining a Waldeck principality 
until iqx8. On xst April, 1922, it was absorbed in the 
province of Hanover. Pyrmont (pop. 2600), on the Emmer, 
IS the chief town, and is one of the best-known health- 
resorts in Europe. There are six mineral springs and a 
miui bath, visited by about 30,000 persona yearly. Area, 
25-5 sq. miles; pop. 10,000 (90 per cent Lutheran). 

Waldenburg, (1) a town of Saxony, on the 
Zwickaucr Mulde; served by the Glauchau- 
Penig (pop. 7000) railway. Woollens, cottons, 
&c., are made. Pop. 4000. (2) A town of Prus- 
sian Silesia, the centre of the Waldenburger 
Gebirge coal-field; an important junction on the 
Kohlfrirt-Glatz railway for the Dittersbach- 
Salzbrunn line. There is a porcelain factory, and 
machinery, matches, and linen are made. Pop. 
18,000. Important mineral springs exist at 
Salzbrunn (eight springs; the chief spa in 
Silesia; pop. 12,000), and Char^ottenbrunn (on 
the Kohlfurt-Glatz line; pop. 2000). (8) A 

town and spa of Wiirttemberg; a junction on the 
Heilbronn-Halle railway from Ktinzelsav (pop. 
8200). Pop. 2000. 

Walden '868, or Vaudol8, a Christian sect 
owing its origin to Peter Waldo (Waldus), a 
citizen of Lyons, who collected numerous 
followers in the twelfth century. Recent his- 
torians are of opinion that the Waldensian 
movement is really a fusion of four distinct 
reform movements which originated from the 
tenth to the twelfth century. The design of 
the founder of the Waldensian movement was 
to reform the clergy, and to preach the word of 
God freely to everyone in his native language, 
but subsequent followers went far beyond the 
original plan. They made the Bible alone the 
rule of their faith, renounced entirely the doc- 
trines, usages, and traditions of the Roman 
Church, and formed a separate religious society. 
Excommunicated as heretics, the Waldenses 
for centuries suffered merciless persecutions, 
which only ceased in the eighteenth century. 
Their stronghold is in the mountain tract of the 
Cottian Alps, and since 1848 they enjoy equal 
religious and political rights with the Roman 
Catholics of Italy. Separate congregations were 
founded in various parts of Bmope, but amal- 
gamated with other reformed sects. The Wal- 
densian rites are limited to baptism and the 


Lord's Supper, respecting which they adopt the 
doctrine of Calvin. Their congregations ate 
superintended by consistories composed of 
ciders and deacons, under the presidency of a 
moderator. — Cf. J. Gibson, The Weddenaea, 

Wales, a principality in the south-west of the 
Island of Great Britain, which since Edward I 
gives the title of Prince of Wales to the heir- 
apparent of the British Crown; area, 7868 sq. 
miles; pop. (1621), 2,206,712. It is divided into 
twelve counties, for the names and areas of 
which see the article England. As a whole it is 
very mountainous, particularly in the north, 
where Snowdon, the culminating point of South 
Britain, rises to the height of 8560 feet; and it is 
intersected by beautiful valleys, traversed by 
numerous streams, including among others the 
large river Severn. It is rich in minerals, parti- 
cularly coal, iron, copper, and even gold, and to 
these Wales owes its chief wealth. The coal trade 
is most extensive, and Cardiff is one of the largest 
cool ports in the world. Swansea may be con- 
sidered one of the greatest oil ports. Iron, steel, 
and copper works arc on a large scale. Besides 
the mineral industries, there are considerable 
woollen manufactures, especially of flannel, 
coarse cloth, and hosiery. (See England and 
Britain.) The inhabitants are almost purtdy 
Celtic in race, being the descendants cf the early 
Britons, who were able to maintain themselves 
here when the rest of the country was overrun 
by the Germanic invaders. A majority of the 
inhabitants arc Nonconformists or Dissenters, 
such as Congregationalists, Calvinistic Metho- 
dists, and Baptists. 

Previous to the Roman occupation Wales 
appears to have been chiefly inhabited by three 
British tribes, called the Silures, Dimetse, and 
Ordovices. During the later ixeriod of the Roman 
occupation the subject part of the island was 
divided into four provinces, of which one, includ- 
ing the country from the Dee to the Severn, was 
called Britannia Sccunda, It was after the 
invasion of the Saxons that the country acquired 
a distinctive national character as the refuge of 
the vanquished Britons who were gradually 
driven to the west. From this period until the 
final conquest of the country by Hklward I there 
is little but a succession of petty wars between 
the rival chiefs or kings into which both ooim- 
tries during a great part of the Saxon period 
were divided, or the more systematic efforts of 
the larger monarchy to absorb the smaller. 
Among the greatest of the Welsh heroes of the 
early period was Cadwollon. After being defeated 
by Edwin of Deira, or Northumbria, and com- 
pelled to flee to Ireland, he returned and defeated 
the Saxons in numerous battles, but was at last 
defeated and slain by Oswald of Northumbria in 
685. The last of the Welsh princes, Llewellyn, 



WALKA 


WALLACE 


343 


who revolted against Eklward I, was defeated 
and slain by the Earl of Mortimer .in 1284, and 
since that time the principality has been in- 
corporated with England. 

The native name of the Welsh language is 
Cymraeg, the speech of the Cymri (q.v.). The 
names Wales and Welsh are of Anglo-Saxon 
origin, from wealas, strangers, foreigners (plural 
of wealh). The Welsh language is, with the other 
Celtic languages, included in the Indo-European 
group. The alphabet contains thirteen simple 
and seven double consonants, and seven vowels, 
with numerous diphthongs and triphthongs. It 
is still spoken exclusively by more than a quarter 
of a million of the inhabitants of Wales. The 
necessities of commerce are, however, gradually 
doing for the Welsh language wliat they have 
done for the Irish and Gaelic, and English is 
becoming more and more the language of every- 
day life in Wales. The earliest remains of Welsh 
literature are supposed to belong to the ninth 
century. There are a number of poetic pieces 
attributed to Taliessin, Ancurin, Merlin, and 
Llywarch lien, bards supposed to have lived in 
the fifth century; but great and reasonable 
doubts have been thrown on the authenticity of 
these early productions, which, in their present 
form at least, arc not believed to lie earlier than 
the eleventh century. Subseciuent to this time 
there were numerous poems written, many in 
praise of warriors, others dealing with love, or 
descriptive of nature. Dafydd ap Gwilym (1293-- 
1356) has been called the Ovid of Wales. Huw 
Morris (1622-1709) and Goronwy Owen (1722- 
80) are likewise distinguished as poets. The last 
produced the Cyvoyddy Fam (Day of Judgment), 
regarded as the finest poem in the language. 
There are a number of prose tales or romances, 
the chief of wliich arc contained in a collection 
known as the Maldnogion. The first Welsh book 
ever printed appeared in 1546. M(Klern works 
in Welsh arc mostly confined to theology, his- 
tory, and biography. See Celtic Civilizatiotis; 
Celtic Literature; Celtic Mythology; Celts; articles 
on various counties and towns; maps of England 
and Wales under England. 

Walka, or Walk, a town of Elstlionia, on the 
Latvian frontier and the River Pcddell; an 
important junction on the Riga-Petrograd 
Rafiway for Pamu (Pemau), Pskov, Aluksae 
(Marienburg), and Tallinn (Reval). There are 
flax markets, and grain is traded. Pop. 10,000. 

Walker, George, Irish clergyman, bom of 
Phiglish parents, in County Tyrone, in the early 
part of the seventeenth century, and killed at the 
battle of the Boyne in 1690. He studied theology 
at Glasgow University, and after taking orders 
obtained the living of the parish of Donough- 
more. The arrival of James 11 in Ulster (1680) 
caused Walker to seek refiige in Londonderry; 


and in the memorable siege of that dty he took 
the most prominent part both in word and deed. 
After the siege Walker went to London, was 
presented with the bishopric of Derry and £5000, 
and Parliament voted him its thanks. Instead 
of taking quiet possession of his bishopric, he 
accompanied William HI in his Irish campaign, 
and fell a victim to his courage. 

Wallace, Alfred Russel, British scientist, bora 
at Usk, Monmouthshire, in 1828, died in 1018. 
Educated at Hertford grammar-school, he 
spent many years in travelling, especially in 
South America and the Asiatic Island, and the 
valuable material collected in these scientific 
explorations he embodied in Travels on the 
Amazon and Rio Negro, The Malay Archipelago, 
Tropical Nature, The Geographical Distribution 
of Animals, &v.. His observation of animal life 
early led him on to the track of natural selection, 
and before Darwin gave his famous work to the 
world he had written an essay anticipating The 
Origin of Species. His share in establishing the 
theory was acknowledged by Darwin. But while 
Darwin, in his later editions of The Origin of 
Species, somewhat modified his original con- 
clusions, W'allace, in his mature work, Darwinism, 
an Exposition of the Theory of Natural Selection, 
with some of its Applications (1889), insisted upon 
the controlling effect of the survival of the fittest 
in the struggle for existence. He, however, 
differed from Darwin on the subject of the 
intellectual, moral, and spiritual nature of man. 
He contended that the higher faculties have been 
developed not under the law of natural selec- 
tion, but under a higher law, which has come 
in imperceptibly; and that the Darwinian theory, 
instead of op(K)sing, “ lends a decided support 
to a belief in the spiritual nature of man ”. 
He claimed to l)e at once a true Darwinian and 
an anti-materialist. Among his later publica- 
tions are; Man's Place in the Universe, Social 
Environment and Moral Progress, and The Revolt 
of Democracy, — CT. J. Marchant, Alfred Russel 
Wallace: Letters and Reminiscences, 

Wallace, Sir William, the hero of Scottish 
independence, is said to have been the younger 
son of Sir Malcohn Wallace of Elderslie and 
Auchinbothie, by Margaret, daughter of Sir 
Reynold Crawford, sheriff of Ayr. He was 
probably born about 1270. For the most detailed 
particulars wc possess about this famous Scottish 
character wc are almost entirely dependent on 
Blind Harry; but the narratives cannot bear 
the scrutiny of the critical historian. Contem- 
porary Scottish records do not exist, while the 
English chroniclers of the period were but im- 
perfectly informed and prejudiced. Wallace is 
described as a man of herculean proportions and 
strength, and it is certain that he p osse ss e d in a 
high degree the qualifications of a commander. 
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He is represented as having been for some years 
engaged in a partisan war against the English 
before what is represented by Blind Harry as the 
turning-point in his career took place, the 
daughter of Haselrig in revenge for the murder 
of hk wife, and in pursuance of his vow of eternal 
vengeance against the invaders of his country. 
Henceforth he continued in open resistance to 
the English, and, having collected a considerable 
force, was besieging the castle of Dundee when 
he heard that Surrey and Cressingham were 
advancing upon Stirling with a large army. He 
met them in the vicinity of that town, and, 
thanks to his ingenious military tactics, gained 
a complete victory (1297). After this Wallace 
appears with the title of Guardian of the King- 
dom, which was temporarily cleared of the 
Eng^h, and is found conducting a series of 
organist raids into England. In 1298 Edward I 
entered Scotland with an army estimated at 
nearly 90,000 men. Wallace retired before him, 
wasting the country, but was at length overtaken 
at FaUurk, and compelled to fight. After a 
gallant resistance his army was routed. He 
succeeded in escaping, and little is known of his 
movements henceforth. He was excluded from 
the peace granted by Edward to the Scottish 
Council of Regency in 1804, and every effort was 
made to secure his apprehension. It was effected 
through Sir John de Menteith, governor of 
Dumbarton Castle. Wallace was conveyed to 
London, and after a mock trial found guilty of 
treason and rebellion, and executed on 28rd 
Aug., 1805. A memorial to Wallace has been 
placed on the summit of Abbey Craig, near 
Stirling, in the form of a Scottish baronial tower, 
surmounted by an architectural crown, and 
having a height of 220 feet. — Bibuograpuy: 
James Moir, Sir William Wallace; A. F. Murison, 
Sir William Wallace; P. F. T^er, History of 
ScoUantL 

Wallace, William Vincent, musical composer, 
was bom of Scottish parents at Waterford 
1818, died in France 1865. In 1845 he went to 
London, and devoted himself to composition. 
His fir^ opera, Aforitono, was produced at 
Drury Lane, 1845, and secured him at once a 
rq)utation. Lurline and The Amber Witch are his 
other chief operatic compositions. 

Wallace Collection, a collection of pictures, 
sculptures, arms and annour, fomiture, china, 
Ac., belonging to the British Government, and 
now displayed in Hertford House, lianchester 
Square, London, W. It was bequeathed to the 
nation in 1897 by Lady Wallace, widow of Sir 
Richard Wallace (1818-90). Hertford House was 
acquired for £80,000, and the collection was first 
open to the public in 1900. 

Wallaroo, a seaport-town in South Australia, 
on the Spencer Gulf, 91 miles north of Adelaide. 


The Wallaroo and other copper-mines are in the 
neighbourhood, and smelting-works are carried 
on at Wallaroo Bay. Pop. 8800. 

Wallasey, an urban district and municipal 
borough of Cheshire, England, on Wirral Penin- 
sula, at the mouth of the Mersey. The grammar- 
school was originally founded in 1595, and the 
parish church of St. Hilary is a tenth-century 
foundation (rebuilt about 1790; tower dates 
from 1580). Discard, Seacombe, PouHon, Ac., 
are included within the municipal borough. Pop. 
(1921), 90,721. 

Wallenstein (v&l'en-stin), Albrecht Wenzd 
Eusebius von, Duke of Friedland, Bohemian 
soldier and statesman, bom at Hermanic, in 
Bohemia, 1588, assassinated at Eger 1684. He 
served first in Hungary, and in 1618, at the 
outbreak of the Thirty Years’ War, he joined the 
imperial forces against his native country. His 
estates, valued at 80 million florins, he was 
allowed to form into the territory of Friedland, 
and in 1624 he was created Duke of Friedland. 
He raised a large army to assist the emperor 
against the Lower Saxon League; he defeated 
Count Mansfeld at Dessau (April, 1626), and 
compelled Bethlen Gabor to conclude a tmee; 
he conquered Silesia, and bought from the 
emperor, partly with military services, partly 
with plunder, the Duchy of Sagan, and other 
extensive estates. In Sept., 1680, owing to the 
jealousy of the nobles and the licence of his 
followers, he was deprived of his command, and 
retired to his Duchy of Friedland until the 
emperor was compelled to seek his aid against 
Gustavus Adolphus. After some partial successes 
Wallenstein encountered the King of Sweden 
at Lfitzen (16th Nov., 1632), in which battle 
Wallenstein was defeated and Gustavus killed. 
Wallenstein had unsuccessfully treated on his 
own account with the Swedish king, and he 
now secretly reopened negotiations with France 
and the German princes, occasionally taking the 
field to display his military power. Wallenistein 
was at last removed from his command, and 
was preparing openly to attack the imperial 
forces, when he was assassinated at Eger by 
Colonel Butler and his fellow-officers, Gordon, 
Leslie, and Devereux. 

Waller, Edmund, English poet, was bora at 
Coleshill (then a detached portion of Hertford- 
shire, but since 1882 absorbed by Buckingham- 
shire) in 1606, and died at Beaoonsfield in 1687. 
He came of a good fomily, and was educated at 
Eton, and King’s College, Cambridge. He was 
elected member of Parliament for Amersham, 
according to some accounts, when only sixtera 
years of age; he was certainly elected for Bchester 
when eighteen. He was thus * nursed in Parlia- 
ments *, and had a long and brilliant, though 
not always honourable, career In the House. He 



WALLFLOWER 


WALPOLE 


345 


eventually beoame the Nestor of the assembly, 
and discharged this part with much diligence. 
In 1681 he married Anne Banks, a London 
heiress, who died three years later. In about 
1685 he began to address verses to Lady Dorothy 
Sidney, daughter of the Earl of Leicester, whom 
he celebrated under the name of Sariharissa 
(Lat. aacchoTorit sugar). It is tolerably certain 
that his intentions towards this lady were 
honourable but not matrimonial. As a member 
of the Long Parliament he opposed the raising 
of troops by Parliament; in 1648 he was leader 
in a plot (known as * Waller's Plot'), to seize 
London for the king. His conduct resembled 
that of the poet Lucan (q.v.), for he informed 
against his fellow-conspirators to save his own 
life; he differed from Lucan, however, in 
achieving his purpose. He was expelled from 
the House of Conunons, fined £10,000, and 
banished. He married a second time, and went 
to France. In 1651 Waller was pardoned by 
Cromwell's influence, and four years later 
published A Panegyric to my Lord ProiectoTt 
which gained him the appointment of Com- 
missioner of Trade. After the Restoration he 
wrote a poem, To the Kingt upon His Majesty's 
Happy Return, When the king complained that 
the former poem was superior to the latter, the 
poet replied with happy promptitude, “ Sir, we 
poets never succeed so well in writing truth as 
in fiction ". 

Waller enjoyed, during his life-time and for 
some while after his death, a great reputation 
as a poet. This reputation mainly rested upon 
a volume of poems which was issued in 1645. 
He was a careful writer, and the merit of much 
of his work consists in the absence of faults 
rather than in any positive virtues. As a lyric 
poet he is chiefly remembered by one poem. Go, 
lovely Rose. As a writer of heroic couplets, he 
is famous for having effected a revolution in 
that metre. He introduced, or at any rate popu- 
larized, the self-contained couplet, thus pre- 
paring the way for Pope and Dryden. Some of 
his fame was doubtless due to his social position, 
his charm of manner, and his ready eloquence. 
His poetry lacks sincerity and strength, though 
it has smoothness as well as those saccharine 
qualities which he admired in the inspirer of 
much of his work. Unlike most of his contem- 
poraries, however. Waller avoided conceits and 
far-fetched ingenuities in his verses. 

Wallflower, the common name of the species 
of plants belonging to the genus Cheiranthus, 
nat. ord. Crudferse. They are biennial or peren- 
nial herbs or under-shrubs. Many of them exhale 
a deliciouB odour, and are great favourites in 
gardens. The best known is the C. Cheiri^ or 
common wallflower, which, in its wild state, 
grows on old walls and stony places. In the cul- 


tivated plant the flowers are of more varied and 
brilliant colours, and attain a much larger size 
than in the wild plant, the flowers of which are 
always yellow. 

Wallis, John, Elnglish mathematician, bom 
in 1616, died in 1708. Educated for the Church 
at Enunanuel College, Cambridge, he took orders 
in 1640, and in 1663 obtained a living in London. 
He was Savilian professor of geometry at Oxford 
and one of the earliest and most prominent 
members of the Royal Society, founded in 1668. 
His works include: ArUhmeHca Inflnitorum 
(1655); De Angulo Contactus et SemicircuH 
Tractatus (1656); De Cycloids (1650); MechanicOf 
Sive de Motu Tractatus Geometricus (1669-71); 
&c. 

Walloons. See Belgium. 

Wallsend, a town of Northumberland, on the 
Tyne. It is named from being situated at the 
eastern extremity of the Roman Wall, and was 
formerly famous for its coal. There are blast- 
furnaces, engineering-works, chemical-works, &c. 
Pop. (1021), 43,018. 

Walnut, the common name of trees and their 
fruit of the genus Juglans, nat. ord. Juglandaceae. 
The best -known species, the common walnut 
tree (J. regia), is a native of several Eastern 
coimtries. It is a large handsome tree with strong 
spreading branches. The timber of the walnut 
is of great value, is very durable, takes a tine 
polish, and is a beautiful furniture wood. It 
is also employed for turning and fancy articles, 
and especially for gun-stocks, being light and 
at the same time hard and flne-groined. The 
ripe fruit is one of the best of nuts, and forms a 
frvourite item of dessert. They yield by ex- 
pression a bland fixed oil, which, under the names 
of walnut-oil and nut-oil, is much used by pain- 
ters, and in the countries in which it is produced 
is a common article of diet. In copper-plate 
printing it is employed to produce a fine Im- 
pression, cither in black or colours. By boUing 
the husks when beginning to decay, and the 
bark of the roots, a substantial dark-brown 
colour is obtained, which is used by dyers for 
woollens, and also by cabinet-makers to stain 
other species of wood in imitation of walnut. 
The fruit, in a green state, before the shell 
hardens, is much used for pickling. The black 
walnut ( J. nigra) is found in most parts of the 
United States of America, and in favourable 
situations the trunk often attains the diameter 
of 6 and 7 feet. It yields a wood preferable to 
the European walnut, but the nuts are inferior. 
The butternut (J. cinerea) is another note- 
worthy variety. See Butter-nut. 

Walpole, Horace, Earl of Orford, British 
author, wit, and letter-writer, the fourth son dt 
Sir Robert Walpole, bom 24th Sept., 1717, died 
2nd March, 1797. He was educated at Eton* 
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and King's College, Cambridge, on leaving which 
he travelled two years on the Continent in com- 
pany with Gray the poet. Returning in 1741, he 
entered the House of Commons, and he sat for 
various constituencies up to 1768. In 1747 he 
purchased Strawberry Hill, near London, where 
he erected a Gk)thic villa, laid out the grounds 
with minute ingenuity, and made it a principal 
business of his life to adorn and furnish it with 
objects of curiosity and antiquarian interest. 
His maintenance was provided for by some 
sinecure appointments, obtained through his 
father's influence. To his antiquarian taste he 
added authorship, first in verse and afterwards 
more extensively in prose, and in 1757 he estab- 
lished a private printing-press at Strawberry 
Hill, at which he printed not only his own works 
but those of others. In 1791 he succeeded his 
nephew in the peerage. He never took his scat 
in the House of Lords, and appears to have 
avoided using his title. The works of Horace 
Walpole are numerous; but his fame as a writer 
rests on his Letlera and Memoirs, The former arc 
held to be unsurpassed in the English language, 
and both are highly interesting and valuable as 
a storehouse of the more evanescent traits of 
contemporary history. His romance The Castle 
of Otranto set the fashion, followed by Mrs. 
Radcliffe and Clara Reeve, of writing * tales of 
terror *. Walpole's manners were affected; he 
was fastidiously aristocratic, sensitive to criti- 
cism, and eager for applause; but under his 
vanity and frivolity there existed a substratum 
of good sense and sound judgment. — Biblio- 
graphy: E. Warburton, Memoirs of Horace 
Walpole; Austin Dobson, Horace Walpole; Mrs. 
Paget Toynbee’s edition of Walpole’s Letters 
(16 vols.). 

Walpole, Sir Robert, Earl of Orford, English 
statesman. A younger son of Sir Robert Walpole, 
member of Parliament for Castle Rising, he was 
bom in 1676, and died in 1745. He was educated 
at Eton, and at King’s College, Cambridge; suc- 
ceeded to the paternal estate in 1700, and entered 
Parliament as member for Castle Rising. In 1702 
he was elected for King’s Lynn, became an active 
member of the Whig party, and soon distin- 
guished himself by his business capacity, and by 
his easy, plausible, and dispassionate debates. 
He was Secretary of War and leader in the 
Commons in 1708, Paymaster of the Forces in 
1714 and 1720, and First Lord of the Treasury 
and Chancellor of .the Exchequer in 1715, and 
again in 1721. From the latter date imtil 1742 
he held without interruption the highest office 
in the State. During his long administration 
the Hanoverian succession, to which he was 
zealously attached, became firmly established, 
a result to which his prudence and political 
sagacity largely contributed. He promoted by 


an enlightened policy the commercial prosperity 
of the nation, and relieved the weight of taxation 
by many improvements in the tariff. In 1724 he 
was made a Knight of the Bath, in 1726 a Knight 
of the Garter, and on 0th Feb.» 1742, two days 
before his resignation, he was created Earl of 
Orford. In an age famous for venality and lax 
morals he was the least corrupted, the soberest, 
and the hardest working of the leaders of both 
factions. — ^Bibliography: Lord Morley, Walpole 
(Twelve English Statesmen Series); W. Coxe, 
Memoirs of the Life and Administration of Sir 
Robert Walpole, 

Walpurga, or Walpurgis, a female saint, 
born in England early in the eighth century, 
died 770. As a niece of St. Boniface, and sister 
of St. Willibald, first Bishop of Eichstfidt, 
Bavaria (741-786), she was induced to proceed 
to Germany to found convents, and in 754 she 
became abbess of Heidenheim, where she died. 
The eve of the 1st May, associated with some of 
the most popular witch superstitions of Germany, 
is called Walpurgis-night^ but her feast falls 
properly on the 25th of February. 

Walrus, a marine carnivorous mammal, the 
single species constituting a genus Odobenus, 



as well as the family Odobeniche, and belonging, 
with its allies the seals, to the pinnigrade section 
of the order Carnivora. The walrus, which is also 
known as the morse, sea-horse, and sea-cow, has 
a general resemblance to the seals, but is especially 
remarkable from the upper canine teeth being 
enormously developed in the adults, constituting 
two large pointed tusks directed downwards and 
slightly outwards, and measuring usually 12 to 
15 inches in length, sometimes even 2 feet and 
more. There are no external ears. The animal 
exceeds the largest ox in size, attaining a length 
of 20 feet. It is monogamous, and seldom pro- 
duces more than one young at a birth; gregarious 
but shy, and very fierce when attacked. It in- 
habits Hie high northern latitudes, where it is 
hunted whalers for its blubber* which yields 
excellent oil; for its skin, which is made into a 
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durable leather; and for its tusks. Their favourite London, where he was apprenticed to an iron- 


food consists of crustaceans and bivalve molluscs. 

Walsair, a county and municipal borough 
of England, in the county of Stafford. The 
present town is almost entirely modem. Ex- 
tensive coal, iron, and limestone deposits in 
the immediate vicinity, and ample canal and 
railway communication with leading trade 
centres, have made it an important manufac- 
turing town. Brass- and iron-foundries are 
numerous and on a large scale; and for saddlers’ 
and carriage-builders’ ironmongery, tools, locks, 
and keys, &c., Walsall has long been famous. 
Pop. (1021), 06,064. 

Walsingham, Sir Francis, English statesman, 
bom about 1530, died in 1590. After studying 
at King’s College, Cambridge, he travelled on the 
Continent for some time, and acquired a good 
knowledge of foreign languages and politics. 
He was introduced by Cecil, Lord Burleigh, to 
public service, and employed in embassies to 
France, the Netherlands, and Scotland. He also 
sat in the House of Commons for various con- 
stituencies, and occupied important public 
offices. His sagacity and discretion caused him 
to be much employed, often against his own 
desire, in the intrigues of Elizabeth, especially 
against Mary Queen of Scots. The unravelling of 
the Babington Plot was entrusted to Walsing- 
ham, and he was also one of the commissioners 
who tried Queen Mary. 

Waltham, a city of Massachusetts, United 
States, in Middlesex county, on Charles Biver; 
served by the Boston & Maine railway. It is 
the seat of the Waltham watch manufactory, 
and also manufactures cottons, organs, and 
motor-cars. Settled in 1640, it became a city in 
1884. Pop. (1020), 80,015. 

Waltham Abbey, or Waltham Holy Gross, 
a town of Essex, England, on the Lea. Part of 
an old abbey church founded by King Harold in 
1060 now belongs to the parish church. The 
abbey once possessed a miraculous cross. There 
are Government explosives factories. At Wal- 
tham Cross, in Hertford, 1^ miles from Waltham 
Abbey, is one of Edward I’s crosses. Pop. (1921), 
6847. 

Walthamstow, an urban district of Essex, 
England, part of Greater London. It is the 
Domesday Wealanestun. Pop. (1021), 127,441. 

Walther von der Vogel weide, one of the 
best medifiBval German l3rric poets of the class 
of minnesingers, was bom about 1170, died at 
Wiirzburg about 1280. A politician and re- 
former as well as a poet, he was in favour of 
the Emperor as against the Pope, and by his 
songs influenced the art and politics of his time. 

Walton, Izaak, English writer, was bom at 
Stafford on the 9th Aug., 1508, and died at 
Winchester on the 15th Dec., 1688. He went to 


monger. In 1614 he started for himself, and had 
a shop in Fleet Street, near Chancery Lane. 
He became a freeman of the Ironmongers’ 
Company in 1618. His earliest literary produc- 
tions were copies of verses prefixed to books 
written by his firiends. In 1626 he married the 
great-grand-niece of Archbishop Cranmer. She 
died in 1640; and in 1646 he married a step- 
sister of Thomas Ken, afterwards Bishop of Bath 
and Wells. He thus knew many Anglican clergy. 
Donne and George Morley, afterwards Bishop 
of Winchester, were among his intimate friends. 
In 1640 he wrote a life of Donne, which was 
prefixed to an edition of his sermons; this was 
added to and issued separately in 1655. He 
also wrote lives of Sir Henry Wotton (1651), 
Richard Hooker (1665), George Herbert (1670), 
and Bishop Robert Sanderson (1678). Walton 
had known all these men except Hooker; he 
had been a close friend of Donne and Wotton; 
his acquaintance with Sanderson had been 
slighter; Herbert he had only met. His bio- 
graphies arc all good — indeed are all masterly — 
but he has done most justice to the men he knew 
most intimately. Walton’s masterpiece, however, 
is The Compleat Angler, which first appeared 
as a small octavo, price eighteenpence, in 1658. 
A second edition, containing twenty-one chapters 
(the first edition had only thirteen), came out in 
1655. A third edition appeared in 1661, a 
fourth in 1664, a fifth in 1668, and in 1676 the 
work, with treatises by Venables and Charles 
Cotton, was given to the world as The Universal 
Angler, Since then there have been over a 
hundred editions. Walton seems to have lived 
an ideally tranquil and happy life. Although a 
keen Royalist, he took no part in the Civil War, 
except to take care of King Charles’s ‘ Lesser 
George ’, or badge of the Order of the Garter, 
after the battle of Worcester. He retired from 
business in the prime of life, and lived to a great 
age, spending his time in fishing and in pleasant 
intercourse with his friends. He was not a pro- 
lific writer, but everything that he wrote was 
as good as he could make it. He has managed 
to convey to us indirectly in his writings some- 
thing of the cliarm of his own personality. Like 
Lucilius, ’’ the life of the old man is clearly set 
down, as it were, on a votive tablet His 
biographies show him to us in a serious, work-a- 
day frame of mind; in The Compleat Angler we 
see him in holiday mood. His style is always 
natural and charming; the spirit which lives in 
the opening lines of Chaucer’s Prologue animates 
all his work. In his temperament, Walton is 
the last of the Elizabethans. The Compleat 
Angler has been criticized for giving no accurate 
information about fishing. It is no more a mere 
manual of fishing than the Oeorgica is a manual 
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of agriculture. Walton is an idylliat; his work 
is an amplification of the text * Study to be 
quiet The singular happiness of his nature has 
given immortality to his descriptions of the 
country; and we may say of him what Melibrnus 
said to Tityrus: 

Fortunate senex, ergo tua rura manebunt. 

— Cf. S. Martin, Izaak Walton and kia Friends, 
Waltz, a widely popular dance in triple time. 
It is of (Serman origin, being a development of 
the Idndier, a country dance of similar style, 
but danced more slowly. The waltz originated 
in Bohemia, Austria, and Bavaria about the 
latter half of the eighteenth century, and is 
first met with in England about 1790. Both at 
home and on the Continent it was received with 
great hostility, but, nevertheless, won its way 
in time to universal favour, and during the 
nineteenth c^entury it was the most popular of 
all dances. Music for the waltz is written in the 
simplest of forms, consisting essentially of eight- 
bar phrases in pairs. Two phrases sufiicc for the 
simple requirements of the Idndler^ the best 
examples of which are to be found in the Deutsche 
Tdnze of Beethoven and Mozart. The waltzes of 
Schubert are mainly written according to the 
same plan, but show an artistic development in 
their wider harmonic scheme and their varia- 
tions from the regularity of the eight-bar phrases. 
Weber in his Invitation to the Dance com- 
pleted the emancipation of this form from the 
mechanical requirements of the ballroom, and 
made of the waltz a developed piece of music. 
Chopin and Brahms are the two greatest waltz- 
writers. For purposes of dancing the waltzes of 
Johann Strauss are pre-eminent, with those of 
Gungl and Waldteufel not far behind. 

Walvis Bay, the chief seaport of the South- 
West Africa Protectorate; a nodal point of the 
Protectorate railways. It is 21 miles south of 
Swakopmund, the former German port which 
has been more or less silted up by the Benguella 
current, and is developing as a health-resort. 
The mean annual temperature at Swakopmund 
(20 feet altitude) is 59*5® F. (March, 63'5®5 May, 
70°; August, 55° F.), and the rainfall 0*7 inches 
(0*2 inches in March and December, 0*1 inches 
in October and February, and practically none 
at all during the rest of the year). In March, 
1878, Walvis Bay and the circumjacent terri- 
tory became British, and was annexed (1884) 
to Cape Colony, Britain thus possessing herself 
of the best port of entry to German South-West 
Afnca, of which Walvis Bay was an enclave 
until the termination of the local operations 
during the European War. See South-West 
Africa under Towns, RaUways, and History, 

Wanderoo {Macdcus sUenus), a monkey 
inhabiting Ceylon and the East Indies. The 


length is about 8 feet to the tip of the tail, 
which is tufted, and much resembles that of the 
lion; the colour of the fur is deep black; the 
callosities on the hinder quarters are bright 
pink; a well-developed mass of black hair 
covers the head, and a great greyish beard rolls 
down the Ihce and rotmd the chin. The same 
name is given in Ceylon to a species of Senmo- 
pithecus. 

Wandsbek, a town of Prussia, Germany, on 
the Wandse. It is a suburb of Hamburg. Manu- 
factures include beer and spirits, tobacco, leather, 
oil, machinery, and sugar-goods. Pop. 85,000. 

Wandsworth, a south-western metropolitan 
borough of the county of London, comprising 
the parishes of Streatham, Lower Tooting, 
Putney, and Clapham. It is called after the 
Wandle, which disembogues into the Thames 
here. Area, 9107 acres; pop. (1921), 828,656. 

Wantage, a town and agricultural centre of 
Berkshire, England. It is the birth-place of 
King Alfred, and was a residence of the Saxon 
kings. There is a grammar-school. Pop. (1921), 
8628. 

Wapentake, the name formerly given in 
some of the northern shires of England, and 
still given in Yorkshire, to a territorial division 
of the county, corresponding to the hundreds of 
the southern counties. 

Wapiti, a species of deer, the North American 
stag (Cervus canadensis), which more nearly 
resembles the European red-deer in colour, 
shape, and form than it does any other of the 
cervine race, though it is larger and of a stronger 
make, its antlers also being larger. It is found 
in Canada and the northern parts of the United 
States from the Atlantic to the Pacific. Its flesh 
is not much prized, being coarse and dry, but its 
hide is made into excellent leather. 

Warbeck, or Osbec, Perkin, a pretender to 
the English throne, bom about 1474, died in 
1499. He was set up by Margaret of York, 
Dowager-Duchess of Burgundy, as a pretender 
to the crown of England against Henry VII. 
For this purpose she recognized him as her 
nephew, Richard Plantagenct, Duke of York, 
the younger of the two princes who were mur- 
dered in the Tower by Richard III. He was 
patronized by France and Scotland, married a 
kinswoman of the Scottish king, James IV, 
made several fruitless invasions of England and 
Ireland, Mras taken prisoner after an attempt 
on Cornwall (Oct., 1497), and conflned to the 
Tower, where, his plotting being continued, he 
was executed (Nov., 1499). — Cf. James Gairdner, 
Richard III and the Story of Perkin Warheck, 

Warblers (Sylviine), the name applied to a 
sub-division of the thrush family, genezvdly small, 
sprightly, very shy, and remarkable for the 
dearness, sweetness, and flexibility of their song. 
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Inseots fonn their food, and most of them are 
migratory. The typical warblers belong to the 
genus Sylvia (q.v.)* 

Warlmrton, William, British prelate, bom 
at Newark-upon-Trent in 1608, died at Glou- 
cester in 1779. He was brought up to the law, 
but not finding this profession to his taste he 
relinquished it, and in 1728 took deacon's orders 
in the Church. In 1727 he began to distinguish 
himself as a writer by his inquiry into the Cornea 
of Prodigies and Miracles. This led to his being 
presented to the rectory of Brand Broughton, in 
Lincolnshire. In 1780 appeared his first important 
work, the Alliance between Church and Stale, &c., 
which brought him into favourable notice at 
court; but his great work is the Divine Legation 
of Moses. A defence of Pope's Essay on Man 
secured him the friendship of the poet, and he 
became a considerable beneficiary under the 
latter's will. In 1746 he was appointed preacher 
to the society of Lincoln's Inn, and from that time 
his advance in Church preferment was rapid, 
until he became Bishop of Gloucester in 1759. — 
Cf. J. S. Watson, lAfe of William Warburton. 

Ward, Mary Augusta (Mrs. Humphry Ward), 
novelist, granddaughter of Dr. Arnold of Rugby, 
bom 1851, died 1920. Her chief novels include: 
Robert Eltmere (1888), a novel of religious doubts 
and perplexities; The History of David Grieve; 
Marcella; Sir George Tressady; Ilelbeck of Ban» 
nisdale; Lady Hose's Daughter; The Marriage of 
William Ashe; Missing (1017); and Fields of 
Victory (1919), — Cf. Janet Penrose Trevelyan 
(daughter). Life. 

Ward, in English law, one who is under 
guardianship through want of full legal capacity, 
as an insane person or an infant (i.e. a person 
under twenty-one years of age). If the court 
has appointed a guardian or assumed protection 
of an infant without making such appointment, 
the word is then called a ‘ ward of court ’. Any 
infant against whom an action has been raised 
becomes a ward of court and entitled to its 
protection, though he has a guardian. The 
consent of the court is necessary to the marriage 
of a ward of court. The court may remove a 
child from the custody of its father if its welfare 
so demands; may dismiss any guardian who has 
acted dishonestly or improperly in his trust; 
and may assume control of the ward's estates. 

The term ‘ ward ’ is also applied to an electoral 
division of a county, parish, city, or borough for 
purposes of local government. 

Ware, a market town of England, in Hert- 
fordshire, on the Lea. The chief industries are 
brick-making and malting for the London 
breweries. Pop, (1921), 5949. 

Wareham, an ancient town of England, in 
Dorsetshire, near the mouth of the Frome, Pop. 
(1921), 1997. 


War Loans are the sums of money borrowed 
by a Government for the purpose of financing 
a war. In so far, however, as this borrowing is 
carried out by means of Treasury Bills, or by 
private transactions with the Bank of England 
and the joint-stock banks, it is not customary 
to use the term War Loan, which is, in practice, 
confined to the funded debt taken up by the 
general public. Early in the European War, i.e, 
Nov., 1914, a £850,000,000 War Loan at 8^ per 
cent was issued, but drew very little response 
from the public, and a large part of it was taken 
up by the Bank of England and subsequently 
repaid out of the proceeds of the War Loan of 
1915. In June of that year a 4^ per cent War 
I^oan was issued, which, including conversions 
of per cent War Loon, Consols, &c., produced 
total applications for £900,000,000, and actual 
cash receipts of £585,000,000. In Oct., 1916, 
£150,000,000 6 per cent Exchequer Bonds, re- 
payable in Feb., 1920, were issued. In 1917 a 
great 5 per cent War Loan was issued, which 
realized over £1,000,000,000; while in the second 
half of 1917 a system of continuous borrowing 
by the issue of National War Bonds was in- 
stituted. By these means the British National 
Debt increased lietwcen 1918 and 1919 from 
£706,000,000 to £7,832,000,000. 

Warminster, a market town of Wiltshire, 
England, on the west side of Salisbury Plain. 
Pop. 5547. 

Warner, Susan, American writer, bom 1819, 
died 1885. In 1851 she published, under the 
pseudonym of Elizabeth Wetherell, a story of 
the ‘ goody-goody ' sentimentally pathetic order 
entitled The Wide, Wide. World, which was highly 
popular on both sides of the Atlantic. Queechy 
(1852) was almost equally so, but her other books 
had no great success. 

Warner, William, English author, bom about 
1558, studied at Oxford, became an attorney 
and man of letters in I^ondon, died in 1609. In 
1 585 he published seven tales under the collective 
title of Pan, his Syrinx or Pipe; but his principal 
work — ^the one which has kept his name alive — is 
Albion's England, a poem in fourteen-syllable 
lines, first published in four books (1586), after- 
wards extended to sixteen, dealing with the 
histoiy of Britain from the days of Noah to 
James I, and containing an extraordinary hotch- 
potch of mythology, legend, and more or less 
genuine history and biography, &c. Warner also 
published a translation of the Mencechmi of 
Plautus, which Shakespeare may have seen in 
manuscript before he wrote The Comedy of 
Errors. 

War Office, a British State department 
charged with the duty of carrying out the con- 
sidered opinion of the supreme military au- 
thority, the Army Council. The Army Council 
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consists of a president (the Secretary of State 
for War) and nine members, of whom five are 
serving soldiers. The head of the War Office is 
also the Secretary of State for War. At the 
head of each of the main departments into 
which the War Office is divided is a memter of 
the Army Council, e.g. the department of the 
Chief of the Imperial General Staff is presided 
over by the officer holding that appointment. 
Similarly, the departments of the Adjutant- 
General to the Forces, the Quartermaster- 
General to the Forces, and the Master-General of 
the Ordnance are all in charge of members of 
the Army Council. These, with the Deputy-chief 
of the Imperial General Staff, make up the five 
military mcml>ers of the Army Council as above. 
Then comes the department of the Under- 
secretary of State for War and the Finance 
department, both of which are in charge of 
members of Parliament (of either House), and 
finally the Secretary’s department, at the head 
of which is one of the joint-secretaries of the 
War Office, both of whom are members of the 
Army Council. The other joint-secretary is a 
member of the Finance department. Each of 
these main departments is further divided up 
into directorates, each under a general officer. 
For instance, in the department of the C.I.G.S., 
are the directorates of military operations, 
military intelligence, and Staff duties; in that 
of the Adjutant-General to the Forces arc 
directorates of organization, personal services, 
army medical services, hygiene, and pathology; 
under the Quartermaster-General are the direc- 
tors of movements and quarterings, remounts, 
supplies and transport, equipment and ordnance 
stores, and veterinary services; while the Master- 
General of the Ordnance deals with a director 
of artillery, a director of fortifications and works, 
and a director-general of factories. This is the 
principle of the delegation of responsibility which 
is constant throughout the army. See Army\ 
Staff. 

Warrant, an instrument or document au- 
thorizing certain acts which without it would 
be illegal. Warrants may be divided into royal 
or executive, judicial, and commercial warrants. 
The first include Deaths ExtradUitm^ Royal Arms 
(authority to use the royal arms), and Treasury 
Warrants (authority to receive payments at the 
Treasury). Common forms of judicial warrants 
are: the Warrant of Arrest, usually issued by a 
Justice of the peace for the apprehension of those 
accused or suspected of crimes; the Warrant of 
Commitment, a written authority committing a 
person to prison; the Distress Warrant, a warrant 
issued for raising a sum of money upon the goods 
of a party specified in the warrant; the Search 
Warrant, an authority, generally granted to 
police-officers, to search private premises. Com- 


mercial warrants usually authorize the delivery 
of goods or money, such as Dock-warrants, 
Dividend Warrants, 

Warrant-officer, in the army an interme- 
diate rank between commissioned officers and 
non-commissioned officers. Warrant-officers, as 
the term implies, are appointed by ‘ warrant ’ 
issued by the War Office. Promotion to warrant 
rank takes place on the application of the 
commanding officer of the unit on the occurrence 
of a vacancy. The following among others are 
warrant officers: conductors. Royal Army 
Ordnance Corps; master - gunners, first-class; 
regimental sergeant-majors; band-masters; and 
certain schoolmasters. Warrant rank in the 
Royal Marines is practically identical with the 
same rank in the army, but in the Royal Navy 
warrant-officers rank next below conunissioned 
officers, are entitled to the salute, and wear 
uniforms that are only to be distinguished from 
those of commission^ officers by the buttons 
on the sleeves, the size of the gold-lace band, 
and the wearing of plain shoulder-straps. 

Warranty, in law, a guarantee or security; 
a promise or covenant by deed, made by a 
bargainer for himself and his heirs, to warrant 
or secure the bargainee and his heirs against all 
men in the enjo 3 mient of an estate or other thing 
granted. 

Warrington, a municipal, parliamentary, 
and county borough of Lancashire,^ England, 
with a small portion in Cheshire. It stands on 
the Mersey, about midway between Liverpool 
and Manchester. River, canal, and railway 
communication secure it exceptional carrying 
facilities. Tanneries, iron-, glass-, and soap- 
works, cotton-mills, and breweries are numerous 
and extensive. A dock exists near Warrington 
in connection with the Manchester Ship Canal. 
Pop. (1»21), 70,811. 

Warmambool, a seaport-town of Victoria, 
Australia, 170 miles south-west of Melbourne. 
It lies in a fertile agricultural district, and has 
an extensive trade in wool, flour, and dairy 
produce with Melbourne. Pop. 7408. 

War'saw (Pol. Warszeava; Ger. Warschau; Fr. 
Varsovie; Russ. Varshava), the largest city of 
Poland, the republican capil^, extending for over 
5 miles along the left bank of the Vistula; served 
by rail to Bialystock, Deutsch-Eylau, Lodz, 
Krakdw (Cracow), &c., and by steamers on the 
Vistula downstream to Thom (Tordn) and up- 
stream to Sandomir (Sandomierz). Two bridges 
connect it with Praga, a suburb on the right 
bank of the river containing the two termini 
of the eastern railways. Warsaw is famous for 
its huge churches, numerous and magnificent 
palaces and monuments, remnants of former 
Polish grandeur; for its educational institutions; 
and for its many and extensive gardens, parks. 
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and suburban drives. It was formerly also 
exceptionally rich in literature and art treasures; 
most of which were removed by the Russians 
to Petrograd. Leather, boots and shoes, woollen 
and linen stuffe, plated ware, machinery, beer, 
potato-starch, locomotives, paper, and tobacco 
are some of the most important industrial pro- 
ducts, and in the district toys, musical and 
sui|;ical instruments, gloves, artificial flowers, 
flour, glassware, and watches are manufactured. 
There is a Government printing-works at War- 
saw. Pop. (1921), 931,176. 

Wart (Verruca) is a small papillary excrescence 
of homy character most frequently seen on the 
hands, but occurring on any part of the body. 
There are several varieties, and probably several 
factors which cause their production. Some 
types are undoubtedly contagious, but no germ 
has as yet been discovered. They may be flat or 
pedunculated, and of varying degrees of hard- 
ness. In the treatment of warts great care should 
be taken in the use of strong acids, and if acids 
arc used in liquid form the best is acetic. A 
slow, but painless and usually successful, method 
is the repeated application of salicylic-acid 
plaster. 

Wartburg (vArt'bqrA), an ancient mountain 
castle in Germany, near Eisenach, in Saxc- 
Weimar. It was built in 1067 as a residence for 
the landgraves of Thuringia. Here, according 
to the legend, took place the poetic contest 
known as the ‘ War of the Wartburg % between 
Walther von der Vogelweide and six other 
eminent poets of Germany, in 1200. It was the 
residence of Luther in 1521-2, and the room in 
which the great reformer worked at the transla- 
tion of the Bible is still shown. 

Warthe' (v&r'te), or Warta, a river of Ger- 
many. It rises in Poland, 35 miles north-west of 
Cracow, and joins the Oder at Kiistrin. Total 
length, 488 miles, of which 220 miles are navi- 
gable. 

Wart-hog, a name common to certain mem- 
bers of the hog family, genus Phacochoerus, 
distinguished from the true swine by their 
dentition, which in some respects resembles 
that of Bie elephants. The head is very large; 
immense tusks project from the mouth outwards 
and upwards, and the cheeks are fiirnished with 
flesh-Uke excrescences resembling warts. They 
feed on the roots of plants, which they dig up 
with their tusks. The African wart-hog or haruja 
(P. africantts) of Abyssinia, and the vlacke- 
vark of the Dutch settlers of the Cape (P. 
asthiopicus) are distinct 6p>ecies. 

Warton, Thomas, English poet and critic, 
bom at Boiingstoke 1728, died at Oxford 1790. 
He was educated at Winchester, and Trinity 
College, Oxford, and early distinguished himself 
by his poetical compositions and criticisms. He 


was chosen professor of poetry at Oxford in 
1757, a chair he filled with great ability for ten 
years; appointed Camden professor history 
in 1785; and succeeded Whitehead as Poet 
Laureate in the same year. He rendered great 
service to literature by his History of English 
Poetry (1774-81; 8 vols.), a work never com- 
pleted. 

Warwick, Richard Neville, Earl of, * the 
kingmaker *, English nobleman, bom 1428, killed 
1471. He was the son of an Elarl of Salisbury, 
and became Karl of Warwick by marrying the 
heiress of the title and estates. Taking the 
Yorkist side in the Wars of the Roses, he was the 
main instrument in placing Edward IV on the 
throne (1461) in place of Henry VI, and became 
the most powerful nobleman in the kingdom. 
Quarrelling with Edward on account of the 
latter's marriage, he went over to Henry’s side, 
and was able to place him again on the throne, 
but was defeated and slain at the battle of 
Barnet. — Cf. Sir C. W. C. Oman, Warwick^ the 
King Maker, 

Warwick (wo'rik), a municipal borough of 
England, on a rocky hill on the right bank of 
the Avon, the county town of Warwickshire. 
The principal object of interest is Warwick 
Castle, the most magnificent of the ancient feudal 
mansions of the English nobility. Pop. (1921), 
12,862. 

Warwickshire, a midland county of England; 
area, 902 sq. miles. The surface is undulating 
and drained chiefly to the Avon and the Tame. 
There is a large amount of posture for dairying 
and grazing purposes. Coal and several kinds 
of building-stone are abundant. Warwickshire 
is also famous for its manufactures, and includes 
the two great manufacturing towns of Birming- 
ham and Coventry. Pop. (1921), 1,300,092. 

Wash, The, a large estuary on the east coast 
of England, between the counties of Norfolk and 
Lincoln. When the tide is full, the whole is under 
water; when out, large stretches are dry. Boston 
Deeps and Lynn Deeps give access to sea-going 
vessels. 

Washington, George, first President of the 
United States, * the father of the Republic *, 
bom in Westmoreland county, Virginia, 22nd 
Feb., 1782, died at Mount Vernon 14th Dec., 
1799. He was the great-grandson of John 
Washington, an Englishman, who emigrated in 
1657, and the son of Augustine Washington, 
a substantial farmer. His education was limited, 
but he acquired a fair knowledge of mathe- 
matics and surveying, chiefly by self-study, and 
when his widowed mother prevailed upon him 
to abandon the idea of entering the British navy, 
he adopted surveying as a profession. His mili- 
tary career commenced at the age of nineteen, 
when he was appointed adjutant-general of 
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Vii|[inia militia; and before long he showed in 
operations against the French that he united in 
an eminent degree the qualities belonging to a 
Buccessftil commander, though in 1754, when in 
command of his regiment, he had to capitulate 
to a superior French force. In 1755 he accom- 
panied General Braddock as a volunteer, and 
was almost the only officer who returned safe 
ftom the disastrous expedition. In 175H he took 
an important part in the expedition that cap>- 
tured Fort Du Quesne, where Pittsburg now 
stands. In the meantime extensive estates and 
plantations at Mount Vernon liad come into his 
possession through the death of his half-brother. 
To these possessions he added largely by marry- 
ing, in 1759, Mrs. Martha Custis, a wealthy young 
widow, lie also sat for some years in the Virginia 
Assembly. Shortly after the outbreak of the War 
of Independence, Washington was elected Com- 
mander-in-Chief of the American forces (5th 
June, 1775), in which capacity his career belongs 
to the general history of bis country. It is 
sufficient to say tliat the struggle was carried 
on by him under extraordinary disEidvantagcs, 
including unfnendliness on the part of officers, 
and virulent attacks on the part of others. 
When peace was signed in 1789 Washington 
retired to Mount Vernon, and refused all recom- 
pense for his invaluable services beyond his 
personal expenses. In 1787 he was a member of 
and presided over the Convention which met 
to revise the articles of union between the 
states, the result being the Constitution which 
is still in force, and which was adopted in 1788. 
Washington was elected the first President of 
the Republic, and inaugurated .30th April, 1789, 
and he was again elected in 179.3. During both 
terms he performed the onerous duties of liis 
office with marked ability, and the advances in 
prosperity made by the young Republic were 
extraordinary. At the close of his second term 
of office he resigned (1797), but when a mis- 
understanding with France threatened fiirther 
trouble Congress appointed him Lieutenant- 
General of the Forces (1798). Washington had a 
mind far above party strife, and was mourned 
by men of all parties. He had no family* Mount 
Vernon, on the Potomac about 15 miles horn 
Washington, became national property in 1858. 
His remains are deposited in a vault in the 
grounds. — ^Bibl.iogiiafbv: Washington Irving, 
ZAfe of George Washington; H. C. Lodge, George 
Washington; C. Sheridan Jones, A Short Life 
of Washington; W. C. Ford (editor). The Writings 
of George Washington. 

Washington, a maritime state in the Pacific 
Division of the United States, abutting on the 
British Columbia ftontier. It is divided into 
two physical regions by the volcanic mountains 
of the Cascade range, which trend roughly from 


north to south. In the east is the plateau region, 
drained by the Columbia River (q.v.) and the 
Snake, its tributaiy. The former forms for 
about 300 miles the boundary of the state with 
tliat of Oregon, and its estuary provides the 
best harbour on the state's 180-mile stretch of 
<K>ast-line on the Pacific. There is, however, in 
the western region over a thousand miles of 
coast - line on Puget Sound, the submerged 
northern end of the great valley that runs south- 
wards into Oregon. On Puget Sound are found 
Olympia, the state capital, Seattle (the chief 
city), Tacoma, Bellingham, and Everett; Aber- 
deen (on Gray’s Harbour on the Pacific coast) 
Spokane, and Walla-Walla are other cities. 
There are upwards of 7400 miles of ordinary 
and 1100 miles of electric railways, and shipping 
traffic on the Columbia and Snake Rivers and 
trans-PaciOc are highly developed. Agriculture 
is progressive, assisted by irrigation in the 
eastern region. Besides the customary cereal 
and root crops, dairying, sheep-farming, and 
general stock-raising, there is a large fruit- 
growing industry, and the timber resources are 
extensive. Gold, silver, copper, zinc, lead, 
antimony, arsenic, &c., are found, but coal is the 
chief mineral, over 3,800,000 tons being produced 
in 1020. Of a total population (1920) of 1,856,021, 
6888 were negroes, 20,900 Asiatics, and 9061 
Indians, the latter occupying 2055 sq. miles 
(18 reservations). About 250,100 were aliens. 
Primary education is fVee and compulsory be- 
tween the ages of eight and sixteen years, and 
there are two universities (Washington, near 
Seattle, and Puget Sound, at Tacoma), as well 
as a State coUege of science and agronomy at 
Pullman. State area, 69,127 sq. miles (2291 sq. 
miles being water). 

Washington was created a territory in 1853 
and became a state of the Union in 1889. There 
is a bicameral Legislature, comprising a Senate 
and a House of Representatives, Senators being 
elected for four years (one half of the Senate 
seeking re-election biennially), and Represen- 
tatives sitting for two years. There are 89 
CX>unties. Two Senators and 5 Representatives 
are sent to Congress. 

Washington, the capital of the United States, 
in the District of Columbia, at the confluence of 
the Anacostia with the Potomac, 200 miles 
south-west of New York. The site was selected 
in 1790 by Washington himself, and the plan 
of the city was drawn up on a most magnificent 
scale. The streets (70-120 feet wide) cross each 
other at right angles, and are intersected dia- 
gonally by avenues (120-180 feet wide), which 
bear the names of states in the Union. First 
among the numerous public buildings ranks the 
Capitol, one of the finest structures in the States, 
on a bill above the Potomac, in the midst of an 
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ornamental park. It consists of a central build- 
ing, two wings (each with a dome) of white 
marble, and a central dome of iron, surmounted 
by a statue of Liberty (total height, 807^ feet). 
The Rotunda, in the centre of the main building, 
is a magnificent hall, adorned with bas-reliefisi 
and paintings, and a colossal statue of Washing- 
ton. The Capitol accommodates Congress and 
the Supreme Court. The buildings provided for 
the various State departments, such as the 
Treasury, the State, War, and Navy depart- 
ments, the Interior department. Post Office, &c., 
are also on a splendid scale. In the midst of 
these palatial offices stands the more modest yet 
elegant White House, the residence of the 
President. In addition may be specially men- 
tioned the Smithsonian Institution, the Colum- 
bian College, the arsenal, the navy-yard, and the 
Washington obelisk, built of white marble and 
blue gneiss, 555^ feet high, with a base 104 
feet square. The city is protected by numerous 
forts and batteries, the harbour defences espe- 
cially being of a formidable description. Pop. 
(1920), 437,571. 

Washington Conference, an international 
conference called by the United States. It met 
at Washington and was formally opened on 
12th Nov., 1021, the concluding session being 
addressed by President Harding on 6th Feb., 
1922. Among its achievements were: the Four- 
Power Pacific Treaty replacing the Anglo- 
Japanese Alliance; the Five-Power Treaty, pro- 
hibiting the use of submarines in attacking 
merchant ships, and the use of poison-gas in 
warfare; the Five-Power Naval Limitation 
Treaty, signed by the United States, Great 
Britain, Japan, F^rance, and Italy; the settle- 
ment of the Shantung dispute between .Japan 
and China; and the arrangement of Tariff and 
Open-Door Treaties regarding China. Great 
Britain, under the Limitation Treaty, was allowed 
to complete only two capital ships between 1022 
and 1925, with no new building thereafter until 
1981. 

Washita, a river of the United States, in 
Arkansas and Louisiana, an affluent of the Red 
River; length, 600 miles. 

Wasp, the conunon name applied to insects 
of various genera belonging chiefly to the feunily 
Vespidae, order Hymenoptera. Those best known 
belong to the genus Vespa, and live in societies, 
composed of females, msdes, and neuters or 
workers. The females and neuters are armed with 
an extremely powerful and venomous stii^. 
Their nests, some of them very ingenious both 
as regards material and construction, are made 
in holes underground, or attached to the branches 
of trees, to walls, &c. The cells are of a hexagonal 
form, arranged in tiers with the mouth down- 
wards, or opening sideways, in which the larvae 
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and pupae are contained. Wasps are very vora- 
cious, eating other insects, sugar, meat, fruit, 
honey, Ac. Several species are indigenous in 
Britain. The hornet (q.v.) is the largest. The 
most common species is the Veapa vutgdriSf 
which is a ground wasp. North America has 
various species similar in habits to those of 
Europe. 

Watch, a well-known pocket instrument for 
measuring time, invented at Niimberg at the 
end of the fift^nth century. The wheels in 
watches are driven by a spiral spring, generally 
of steel, contained in a cylindrical barrel or box. 
The rate at which the spring is allowed to unwind, 
and so impart its motion to the train of wheels 
which control the hand movements, is regulated 
by the halance-wheel, hair-spring, and the escape- 
ment. In all but the best-class English watches 
the fusee, which is a coned part with a spiral 
on it which transmits the motion from the 
spring-barrel to the first wheel, has been aban- 
doned in favour of the going-barrel. The latter 
offers better facilities for keyless work, and 
keyless watches are manufactured in increasing 
quantities. The going-barrel watch can also be 
produced at a cheaper rate, and for ordinary 
purposes is amply reliable. The main-spring in 
this class of wat^ is very long, but only a few 
coils are brought into action. The great wheel 
is attached to the going-barrel itself; thus the 
spring force is directly transmitted to the escape- 
ment. The invention of the spiral hair-spring by 
Dr. Hooke (about 1658), the scientific application 
of its properties since, and the intelligent use 
of compensation in the balance, have combined 
to give to the best chronometers of to-day a uni- 
formity of rate which it is probably impossible 
to excel. Large quantities of the cheaper class 
of watches are now made by machinery in 
Switzerland, Germany, and the United States. 
The mechanism has been reduced to its simplest, 
though not necessarily an irregularly operating 
form, and the parts produced by repetitive 
manuffujturing processes. In many countries 
these cheap watches are so popular that watch- 
repairing, as it is known in Britain, is no longer 
done. 

Watch (nautical), a certain part of the 
officers and crew of a vessel who together work 
her for an allotted time, the time being also 
called a watch. The time called a watch is four 
hours, the reckoning beginning at noon or 
midnight. Between 4 and 8 p.m. the time is 
divided into two short or dog’-watchea, in order 
to prevent the constant recurrence of the same 
portion of the crew keeping the watch during 
the same hours. 

Water, the commonest liquid in nature. It 
was classed among the elements until the dose 
of the eighteenth century, when Lavoisier, 
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profiting by the experiments of Cavendisb# 
proved it to be a compound of hydrogen and 
oxygen, in the proportion of two volumes of 
the former gas to one volume of the latter; or 
by weight, 2 parts of hydrogen to 16 parts of 
oxygen; hence its formula is HgO. Pure water is 
a colourless, tasteless, inodorous liquid; a 
powerfiil refractor of light; a bad conductor of 
heat; and very slightly compressible, its ab- 
solute diminution for a pressure of one atmos- 
phere being only about 50 millionths of its 
bulk. Pure water is a bad conductor of electricity, 
but if it is slightly acidulated with sulphuric acid, 
an electric current can be passed through it, 
and the water is decomposed into its elements. 
Although water is colourless in small quantities, 
it is blue like the atmosphere when viewed in 
mass. It takes a solid form, that of ioe or snow, 
at 82° F. ( 0 ° €.), and all lower temperatures; 
and it takes the form of vapour or steam at 
212 ° F. (100° C.) under a pressure of 20*9 inches 
of mercury, and retains that form at all higher 
temperatures. Under ordinary conditions water 
possesses the liquid form only at temperatures 
lying between 82° and 212 ° F. It is, however, 
possible to cool water very considerably below 
82° F, and yet maintain it in the liquid form. 
Water may also be heated, under pressure, many 
degrees above 212 ° F. wi^out passing into the 
state of steam. The specific gravity of water is 
1 at 80*2° F*, and this is the unit to which the 
specific gravities of all solids and liquids are 
referred, as a convenient standard, on accoimt 
of the thdlity with which water is obtained in a 
pure state; 1 c. inch of water at 62° F. and 29*9 
inches barometric pressure weighs 252*5 grains. 
In grammes per litre (1000 c. c.) the weights of 
water at 4° C., /tydrojgen, and air are respectively 
1000, 0*0899, and 1*298 (the gases at 0 ° C. and pres- 
sure 70 cm. of mercury). Water is at its greatest 
density at 89*2° F. (« 4 ° C.), and in this respect 
it presents a singular exception to the general 
law of expansion by heat. If water at 89*2° F. be 
cooled, it expands as it cools till reduced to 82°, 
when it solidifies; and if water at 89*2° F. be 
heated, it expands as the temperature increases 
in accordance with the general law. From the 
chemical point of view water is neither a <Ustinct 
add nor a base, it is neutral. It is decomposed 
by iron, sine, magnesium, caldum, sodium, and 
potassium, the intensity of the action increasing 
from the first-mentioned to the last. It forms 
definite compounds with numerous substances; 
thus it combines with lime to form slaked lime, 
and with sulphur trioxide to form sulphuric add. 
Numerous crystalline compounds contain water 
in a state of combination, known as water o/ 
cryataUizaHon, which is readily removed when 
the crystals are heated. Examples are blue 
vitriol, CUSO 4 , SHfi; washing soda, NasCOf, 


lOHaO. Of all liquids water is the most general 
solvent, and on this important property its use 
largely depends. In consequence of the great 
solvent power of water, it is never found pure in 
nature. Rain in passing through the air dissolves 
small quantities of the atmospheric gases, 
chiefly oxygen, nitrogen, and carbonic acid. 
It may also contain common salt and, near 
towns, compounds of sulphur. Where the rain- 
water has filtered through rocks and soils, and 
reappears as spring or river water, it is always 
more or less charged with salts derived from the 
earth, such as sea-salt, gypsum, and chalk. 
When the proportion of these is small, the water 
is called soft; when larger, it is called hard water. 
The former dissolves soap better, and is there- 
fore preferred for washing; the latter is often 
pleasanter to drink. The hardness of water is 
due to dissolved salts of calcium and magnesium. 
The hardness is permanent if the dissolved salts 
are chlorides or sulphates; but if the salts are 
bicarbonates, the hardness is temporary, and the 
water may be softened by boiling (which drives 
off the free carbonic acid, necessary to hold the 
bicarbonates in solution), or by Clark’s process, 
in which slaked lime is added and reacts with the 
bicarbonates so as to form insoluble normal 
carbonates, which are precipitated, and can be 
removed. See Filtration; Sea-water; Mineral 
Waters; Freezing; lee; Steam, 

Water- beetle, the name given to various 
species of beetles, having legs adapted for 
swimming, the two hinder pairs being flattened 
and fringed with hairs. A well-known species is 
Dytiacus (or Dyticus) margindlia of British ponds. 

Waterbury, a city of Connecticut, United 
States, a county seat of New Haven county, on 
the Nangatuck River; served by the New York, 
New Haven, & Hartford Railway. It is an im- 
portant manufacturing town. Brass and brass 
goods are the staple products. Waterbury 
machine-made watches and docks are known 
throughout the world. Electro-plate is also 
made. Settled in 1677, it became a city in 1858. 
Pop. (1920), 91,715. 

Water-calyx, a curious condition found in 
some tropical flowers. The calyx forms a dosed 
sac, and secretes from its inner surface — usually 
from special glandular hairs — a watery, slightly 
mucilaginous liquid, in which the other floral 
organs are immersed, until the flower is mature. 
When the flower opens, the liquid usually escapes 
or evaporates, owing to the bursting of the 
calyx; but in some Convolvulaceae the water- 
calyx remains active until the fruit is ripe. 
Water-calyx is most frequent in the Bignoniaoes, 
but also occurs in other families, such as Sola- 
naoeae, Gesneraoes, Vitaceae, Ac. Its significance 
is obscure. See Spathodea, 

Water-colour, a method of painting In which 
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the pigments are mixed with water as a medium, 
gum with a little glycerine or honey acting as 
binding material. In this form colour may be 
applied to any non-grcasy surface; but the most 
usual grounds are paper and card, though fabrics 
such as silk and ivory (in miniature painting) are 
often used. The medium being transparent, 
the colour and quality of the ground have con- 
siderable influence on the appearance of the 
painting; and in the case of superimposed 
layers of colour (known as vxishes) those under- 
lying affect the apparent colour of those on the 
surface. This, and the fact that the essence of 
water-colour is careful preservation of the lights 
which are given by the untouched groimd, 
separates the process from oil, in which the 
medium is more or less opaque, and the lights 
are painted on. Sometimes, however, the colouxs 
are mixed with opaque white (sometimes called 
body~colour)t which gives it somewhat the quality 
of oil paint. In this form, water-colour is often 
known as gouache. Used simply and directly, 
transparent water-colour has a delicacy and 
luminosity unrivalled by other media, though it 
lacks the range and intensity of oil. The best 
results are attained by broad washes, without 
attempts to modify or correct. In very skilful 
hands waahing-dmm (lightening colour by re- 
peated application of water), scrubbing (brisk 
rubbing of the moist colour with a rag or brush), 
and scraping (removing colour with a knife to 
lay bare the ground) are powerful weapons, but 
difficult to use. Stippling (the application of 
colour in small touches) permits elaboration of 
detail, but robs the medium of freshness and 
clarity. In the Far East, especially in China and 
Japan, water-colour has sdways been the principal 
m^um employed. In Western Europe, however, 
its development as an independent art is com- 
paratively modem. Both in transparent and 
opaque forms it was used in the illumination of 
manuscripts; and in the seventeenth century, 
especially in Holland, it became important in 
tinting drawings in chalk or ink, though it 
remained subsidiary to other media. In the 
eighteenth century, however, especially in Eng- 
land, it was much used by a group of topographic 
draughtsmen, who worked with the pen and 
coloured wash. Their work as a whole is prosaic 
and unimpressive, though occasionally a con- 
siderable artist emerges, such as the brothers 
Paul and Thomas Sandby. But it was Alexander 
Cozens and his son, J. R. Cozens, who can claim 
to have freed water-colour from its trammels, 
and helped to make it an independent means of 
artistic expression. They paved the way for 
Thomas Girtin (1775-1802), the first great master 
in water-colour. His larg^ and more elaborate 
paintings foil in an attempt to rival oil; but the 
breadth of design and delicate luminosity of 


colour in most of his work remain unsurpassed. 
Turner, despite his matchless technical skill, 
approximated water-colour to oil, thereby losing 
at times its characteristic beauty; but J. S. 
Cotman (1782-1842) at his best rivalled Girtin 
in technical perfection and beauty of design, 
with the use of a wider palette. With the founda- 
tion early in the nineteenth century of the Old 
Water-Colour Society (from which the present 
Royal Water-Colour Society sprang), the status 
of the water-colour painter may be regarded as 
assured. In David Cox and Peter de Wint, the 
medium found vigorous and able, if somewhat 
mechanical, exponents. Partly inspired by 
Turner, however, and encouraged by Pre- 
Raphaelite methods, the middle of the nine- 
teenth century witnessed an era of stippling and 
over-elaboration t 3 q)ified by the work of Birket 
Foster and A. W. Hunt; but in the ’eighties 
came a vigorous return to the older tradition, 
represented by the water-colours of Whistler, 
Tom Collier, and J. Buxton Knight. From this 
arose the contemporary school, which includes 
(among others) A. W. Rich, Wilson Steer, C. J. 
Holmes, D. S. MacCoU, D. Y. Cameron, and 
David Muirhead. The chief rivals to British 
supremacy in the nineteenth century were the 
Dutch school of The Hague, represented by 
Mauve, Willem Maris, and Jacob Maris; and 
certain painters of Northern France, notably 
Henri Harpignies. But the art remains primarily 
British. — Bibliogbaphy: C. E. Hughes, Earlier 
English Water-Colour Painters; A. J. Finberg, 
The English Watercolour Painters; A. W. Rich, 
Watercolour Painting. 

Water- cress {Nasturtium offidndle), a cruci- 
ferous plant distributed throughout Europe, 
Western Asia, North Africa, introduced into 
North America and certain British colonies, and 
choking some rivers of New Zealand, where the 
stem grows as thick as the wrist. It grows on the 
margin of clear streams, or even partly immersed 
in the water. It has antiscorbutic properties, 
and is cultivated near many large towns to be 
used as salad, or otherwise. 

Waterford, a county of Munster, Ireland, has 
an area of 708 sq. miles, of which about a sixth 
is under tillage. The coast is in general bold and 
rocky, and besides the harbours of Waterford 
and Youghal, has the deep indentations of 
Dungarvan Harbour and Tramore Bay. The 
interior is largely rugged and mountainous. The 
principal rivers are the Suir and the Blackwater. 
There is a considerable extent of fine land in the 
south-east, and the hilly districts afford good 
pasture. Dairying is laigely carried on. The 
fisheries are valuable. Pop. 50,502. 

Waterford, a seaport-city of the Irish Free 
State, capital of the County of Waterford, on 
the Suir above its confluence with the Barrow, the 
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estuary of the combined streams forming Water- 
ford Harbour. There are large bacon-curing 
establishments, breweries, saw- and flour-mills, 
&c. The principal buddings are the Episcopal 
and Roman Catholic cathedrals. Pop. 27,564. 

Water-gas, a combustible obtained by alter- 
nately raising hot solid fuel, such as coke, to 
incandescence by a blast of air, and then cooling 
it by the passage of steam through it to cause 
dissociation. Water-gas is commonly produced 
in gas-works, and is enriched with heavy hydro- 
carbon vapours, and used either by itself or mixed 
with ordinary coal-gas os a fuel. The simple 
untreated water-gas, or ‘ blue ’ gas as it is termed, 
is sometimes used with coal-gas if the quality of 
the latter is above the normal. The temperature 
of the ftiel is brought up to about 2000° F. before 
the steam is admitted, and drops to between 
1500° and 1700° F. at the end of the run, after 
which the air-blast is used to raise it again. See 
Fuels, 

Water-glass, or soluble glass, consists of 
sodium silicate, and is prepared by fusing silica, 
in the form of sand or flint, with sodium car- 
bonate, or with a mixture of sodium sulphate and 
carbon. The mass is extracted with water and 
concentrated to the consistency of a viscous 
syrup. It may also be prepared by heating 
finely divided silica, such as kieselguhr, with a 
solution of caustic soda under pressure. On 
treatment with acids, hydrated silica is precipi- 
tated. Water-glass is used for protecting stone- 
work against weathering, in the manufacture of 
artificial stone, fire-proof cements, soap, &c,, and 
also for preserving eggs. 

Waterhouse, Alfred, British architect, born 
at Liverpool in 1830, died in 1005. He studied 
architecture in Manchester; was successful in 
the competition for Manchester Assir^e Courts, 
and designed Owens College and the Town Hall 
there. Among his chief works in London are the 
Natural History Museum at South Kensington, 
the New University Club, the National Liberal 
Club, the New St. Paul's Schools, and the City 
and Guilds Institute. He partly reconstructed 
Balliol College, Oxford, and Caius and Pembroke, 
Cambridge. He was a member of many foreign 
academies, and was elected b,a. in 1885. 

Waterloo', a village of Belgium, nearly 10 
miles SJ3.E. of Brussels. It is famous for the 
battle which was fought there on 18th June, 1815, 
and which finally shattered the power of Napo- 
leon. The Prussian defeat at Ligny, and his 
own unsuccessful engagement at Quatre-Bras 
on the 16th of June, caused WeUington to retire 
towards Waterloo, while Blficher concentrated 
his troops at Wavre, about 10 miles distant. 
The whole British position formed a sort of 
curve, the centre of which was nearest to the 
enemy. The French forces occupied a series 


of heights opposite, there being a valley of no 
great depth, and from 500 to 800 yards in 
breadth, between them. Each army probably 
consisted of about 70,000 men. The troops of 
Napoleon were for the most part veterans; while 
Wellington had an army composed of troops of 
various nationalities (Belgians, Brunswickers, 
Hanoverians, Nassauers) that had never fought 
together, and a great part of his British troops 
(about 25,000) were raw levies. The object of 
Napoleon was to defeat the British, or force them 
to retreat, before the Prussians, who, he knew, 
were coming up, could arrive in the field; while 
that of the Duke of Wellington was to maintain 
his ground till he could be joined by his allies, 
when it might be in his power to become the 
assailant. The French began the battle about 
noon, and it continued with great fiiry till 
evening, when the appearance on the scene of 
the Prussians caused Bonaparte to redouble his 
efforts. His Imperial Guards, which had been 
kept in reserve, made a final attempt. Welling- 
ton's line, however, charged them at the point 
of the bayonet, and the Imperial Guards began 
a retreat, in which they were imitated by the 
whole French army. The British left the pursuit 
to the Prussians. The whole French army was 
dispersed and disabled, and their artillery, 
baggage, &c., fell into the hands of the con- 
querors. Their loss in killed, wounded, and 
prisoners amounted to between 40,000 and 50,000. 
The Allied loss amounted to 28,000 killed and 
wounded, of whom over 11,000 were British and 
Hanoverians, 3000 Nctherlanders, and 7000 
Prussians. 

Water-plants, or Aquatics, plants which 
grow partially or entirely submerged in water 
or floating thereon. Although Alga; are the most 
thorough-going water-plants, the term is com- 
monly applied more especially to those relatively 
few Higher Plants that have reverted to aquatic 
life, such as water-lilies, Potamogeton, duck- 
weeds, Vallisneria, &c. These show many special 
adaptations, including lack of mechanical tissue, 
plentiful air-spaces, water-borne seeds and fhiits, 
&c.; their flowers, however, are almost always 
borne above water. 

Water Polo, an aquatic sport, the popularity 
of which in Britain is attested by the growing 
number of the clubs devoted to its play; num- 
bering but fifty in 1886, they had increased to 
six hundred in the first years of the present 
century. Oflicial control is vested in the Amateur 
Swimming Association. A swimming-bath, the 
water being at least 8 feet in depth, affoi^ a 
suitable ' field *. The width should not be more 
than 20 yards, and the length between goals 
from 20 to 80 yards. The ball is a little over 
2 feet in circumference. Seven players form a 
side, and play lasts for two period of seven 
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minutes each. The possibilities of giving * fouls ’ 
are numerous. 

Water-power. See Energy, Physical; Hy~ 
draulies; Hydro-electric Engineering; Nitric Acid; 
Power Transmission; Rainfall; Turbine, Water, 

Waterproof Clotiti, doth rendered impervious 
to water. There are niunerous processes for 
waterproof &bric8 of all kinds. The earliest 
patent, that of Macintosh (1828), consisted in 
covering doth with a paste obtained by dis- 
solving caoutchouc in benzol or coal naptha. In 
the treatment of cotton and linen cloth a small 
proportion of sulphur is generally added. A 
thin layer of this rubber solution is spread on 
the fabric by special machinery, after which the 
doth is doubled, pressed, and finished in calen- 
ders, the waterproof layer being thus in the 
centre of the finished material. Textiles thus 
manipulated become also impervious to air, and 
from a hygienic point of view unsuitable for 
prolonged personal wear. This led to the intro- 
duction of other solutions and methods of 
application intended to produce fabrics which, 
while resisting rain, do not altogether obstruct 
ventilation. Consecutive dipping of cloths in 
soap and alum solutions, or in gelatine and gall 
solutions, or in a solution of acetate of lead and 
then in a solution of alumina, has been resorted 
to with more or less success. The substance called 
algin, obtained from sea-weed, has also been 
strongly recommended for the same purpose. 
There are also used for heavy fabrics solutions of 
paraffin wax and ceresine in benzene or petroleum 
benzene, ammoniacal solutions of various metals, 
and various sulphates and chromates of metal, 
as well as aluminium acetate, anunonium cuprate, 
and pitch or tar. A later patent process consists 
in treating the fibres in the solution instead of 
the manufactured textile, and the fabric thus 
produced, while rain-resisting, offers the same 
ventilation as ordinary materials. 

Water Rights. There is no right of property 
in running water, but the owner of hind over or 
through which water flows in a natural stream 
has the right of use as it passes, but must allow 
it to pass on to the neighbouring lands over or 
through which it flows not only in its proper 
channel but also in undiminished quanti^ and 
in unimpaired quality, except in so far as he has 
gained a prescriptive or other right to divert, 
diminish, or pollute it. If he uses the water in 
such a way as wrongfluUy to ipjure other in- 
terests, he is liable in an action of damages. But 
a proprietor who properly conducts m ining 
operations on his own land and thereby drains 
away underground water from his neighbour is 
making a lawful use of his own property and is 
not liable in damages. A grant of water conveys 
the rights of fishing and navigation, but not of 
property in the ground on which the water is. 
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For the latter purpose it is necessary to convey 
the land itself, and a grant of land includes the 
water on it without express reference. A prima 
facie prescriptive right to a watercourse is 
acquired after twenty years* uninterrupted en- 
joyment, and an indefeasible right after forty 
years, but in the case of a navigable river not 
so as to defeat the rights of the public to use it 
for navigation. 

Water- scorpion, the popular name of Nepa, 
a genus of hemipterous insects, the species of 
which inhabit ponds, &c. Some of them are 
powerful forms, 2 or 8 inches in length. They 
receive their popular name from the scorpion- 
like shape of the forelegs, with which they seize 
their prey. 

Water-spout, a remarkable meteorological 
phenomenon frequently observed at sea. It is 
caused by the passage over the water of a whirl- 
wind, which may have had its origin over a land 
surface. There is thus an ascending column of 
air rotating rapidly round an axis. Centrifugal 
force produces a partial vacuum in the centre. 
At the outside the ascending contained moisture 
is condensed to form a thick black cloud rotating 
round the axis with vertical motion. When this 
funnel-shaped column passes near the surface 
of the sea, the vacuum draws up into the vortex 
the sea- water, which joins in the whirling motion. 
The whole column, which after the junction 
extends from the sea to the clouds, assumes a 
magnificent appearance, being of a light colour 
near its axis, but dark along the sides. When 
acted on by the wind, the column assumes a 
position oblique to the horizon, but in calm 
weather it maintains its vertical position, while 
at the same time it is carried along the surface 
of the sea. Sometimes the upper and lower 
parts move with different velocities, causing 
the ports to separate from each other, often with 
a loud report. The whole of the vapour is at 
length absorbed in the air, or it descends to the 
sea in a sudden violent downfall of rain. What 
are sometimes called water-spouts on land, or 
cloud-bursts, are merely heavy falls of rain of a 
very local character that occur generally during 
thunder-storms. 

Water Supply. See Dam; Reservoir; Plumb* 
ing, 

Watertown, a city of New York, United 
States, the county seat of Jefferson county, on 
the Black River; served by the New York 
Central & Hudson River Railway. Incorporated 
in 1816, it became a city in 1860. Pop. (1020), 
81,268. 

Watertown, a town of Massachussets, United 
States, in Middlesex county, on the Charles River; 
served by the Boston & Maine Railway. Pop. 
20 , 000 . 

Watertown, a city of Wisconsin, United 



WATER-VIOLET 


WATTMETER 


3S8 


States, on Rock River; served by the Chicago, 
Milwaukee, & St. Paul Railway. Settled in 1885, 
it was chartered as a city in 1858. Pop. 10,000. 

Water-violet {HoUonia palustris)^ an aquatic 
herb, order Primidaces, not uncommon in ponds 
and ditches in Britain. It has finely divided 
leaves, and tall aerial scapes with whorls of pretty 
lilac fiowers. See HeUroatyly, 

Watford, a town of England, in Hertford- 
shire, on the Colne. It has breweries, com- and 
paper-mills, &c. The London Orphan Asylum 
is located there. Pop. (1921 ), 45,010. 

Watson, John, author, better known by his 
pseudonym of Ian Maclaren, bom in 1850, died 
in 1007. He became a licensed minister of the 
Free Church of Scotland in 1874, and after short 
periods of ministerial service at Logiealmond and 
Glasgow he was chosen in 1880 minister of Sefton 
Park Presbyterian Church, Liverpool. He re- 
signed this charge in 1005. He published under 
the pseudonym of Ian Maclaren successftil stories 
and sketches of Scottish life, especially Beside 
Vie Bonnie Brier Bush (1804). 

Watson, Sir William, English poet, was bom 
in 1858. His first volume. The Prince's Quest 
and other Poems, was published in 1880. Four 
years later he issued his Epigrams of Art, Life, 
and Nature, but it was not till the publication 
of Wordsworth's Grave and other Poems (1800) 
that he gained adequate recognition from the 
public. His later volumes include: Lachrynus 
Musarum and other Poems (1802), The Eloping 
Angels (1808), The Hope of the World and other 
Poems (1808), For England (1008), The Man who 
Saw (1017), and The Superhuman Antagonists 
(1010). He was knighted in 1017. 

Watt, James, the most celebrated of British 
mechanical engineers, was bom at Greenock in 
1786, and died at his seat of Heathfield, Stafford- 
shire, in 1810. His father was a merchant and 
magistrate of Greenock, and young Watt received 
a good education there. Having determined to 
adopt the trade of mathematical instrument 
maker, he went to London (1754) for instmetion, 
but ill-health compelled him to return after a 
year's apprenticeship. Shortly afterwards he 
endeavoured to establish himself in Glasgow, was 
appointed in 1757 mathematical instrument 
maker to the university, and resided within its 
walls till 1768. From this time till 1774 he acted 
as a civil engineer, and made surveys for canals 
and harbours, some of his plans being afterwards 
carried out. It was during this period that he 
gave shape to his chief improvements on the 
steam-engine (see Steam-engines), In order to 
produce the improved machine, he associated 
himself (1775) in business with Matthew Boulton, 
the firm of Boulton & Watt having their 
engine-works at Soho, Birmingham. He retired 
fr^ business in 1800. Watt was a Fellow of 


the Royal Societies of London and Edinburgh, 
and member of the National Institute of France. 
He was twice married, and was survived by one 
son, who carried on ^e establishment at Soho 
in partnership with a son of Boulton. Besides 
improving the steam-engine. Watt invented or 
improved a variety of mechanical appliances, 
including a letter-copying press. He was a man 
of high mental powers generally, and possessed 
a wide and varied knowledge of literature and 
science. A monument by Chantrey was erected 
to his memory in Westminster Abbey. 

Watt, the practical unit of electric power. 
It is represented by a current of 1 ampere 
flowing through a circuit whose potential 
difference is 1 volt, or any current in amperes 
obtained with a potential difference of its 
reciprocal in volts. The watt is too small a unit 
for general use, and is replaced by one a thousand 
times greater, known as the kilowatt. The 
number of watts equivalent to 1 h.p. is 746, 
and consequently a kilowatt is equal to 1*84 
h.p. By combination of the power with the 
time during which it operates, the unit of 
electrical energy, or kilowatt hour, which is also 
known as the Board of Trade unit, is obtained. 

Watteau (vAt-5), Jean Antoine, French 
painter, bom at Valenciennes in 1684, died at 
Nogent-sur-Marne in 1721. He first worked 
under G6rin at Valenciennes, where he had the 
opportunity of stud3ring Rubens and Van Dyck. 
In 1702 he went to Paris and engaged in decora- 
tive work, coming into touch with Claude Gillol 
and Audran, the keeper of the Luxembourg, 
where he was able to study Rubens, Titian, and 
Veronese. His talent once recognized, he rapidly 
became popular and prosperous. His earliest 
pictures were mainly of camp and genre scenes, 
but later he turned to the painting of fHes 
gaJUmtes, that is, pleasure parties, balls, mas- 
querades, and similar subjects, typified by the 
brilliant Embarkation for Cythera (Louvre), 
the picture painted on his reception into the 
Academy (1717). Founder of the brilliant 
Rococo school of eighteenth-century France, 
Watteau was unequalled by his followers in 
poetic imaginative power, subtlety of perception, 
and exquisiteness of handling. The Wallace 
Collection possesses an unrivalled group of his 
paintings. 

Wattle-bird, an Australian bird (Antho* 
choera carunculata) belonging to the honey- 
eaters, and so named from the large reddish 
wattles on its neck. It is about the size of a 
magpie, and is of bold, active habits. 

Wattmeter, an instrument for measuring 
electrical power. In direct-current working the 
simple multiplication of the voltage and amperes 
passing gives the watts in use; but such is not 
always the case with alternating currents, whose 
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current and pressure may be out of phase (see 
InducUmce). The majority of wattmeters have 
a fixed and a moving coil. One of these is of 
high resistance, and is connected up as the 
voltage winding; while the other is of low re- 
sirtanoe, and oonve 3 rs the current or a certain 
shunted proportion of it. The power is pro- 
portional to the torque produced on either coil. 
The instrument is made direct-reading by having 
the moving coil provided with an index or 
needle, and arrang^ to act against the action 
of a spring. An instrument of that type may be 
used for either direct or alternating currents. 
The most important commercial electrical 
measurement is tlie metering of supply to con- 
sumers, which is done by watt-hour meters of 
the integrating type, or, in the case of a direct- 
current system, sometimes with ampere-hour 
meters, which are calibrated, by allowing for the 
supply pressure, in kilowatt-hour or Board of 
Trade units. 

Watts, George Frederick, English artist, bom 
1817, died 1904. He first exhibited at the Royal 
Academy in 1837. In 1843 and 1847 he secured 
prizes of £800 and £500 from the Commissioners 
for the Decoration of the Houses of Parliament 
for hk Caractacus and Alfred inciting the Saxons 
to attack the Danes at Sea; afterwards painting 
St, George and the Dragon for the Parliament 
Houses, and The School of Legislation for Lin- 
coln's Inn. Among his more important pictures 
are; Life's Illusion (1840); Sir Galahad (1802); 
Ariadne (1868); Esau (1865); Love and Death 
(1877); Time, Deaths and Judgment (1878); 
Happy Warrior (1884); Hope (1886); Judgment 
of Paris (1887); The Angel of Death (1888); and 
Court of Death (1002). He was a great idealist, 
and a subtle and powerfril portrait-painter. He 
presented many of his works to the nation. 
Watts was also a sculptor of mark. 

Watts, Isaac, English theologian and hymn- 
writer, born 1674, died 1748. In 1702 he became 
minister of a Dissenting congregation in London, 
but ill-health compelled him in 1712 to relin- 
quish his pastoral duties, and henceforth he 
resided at the house of Sir T. Abney, a London 
alderman, at Newington. His theological works 
are all forgotten, but hk hymns are among the 
best in English. See Hymns and Hymn-writers. 

Watts-Dunton, Theodore, Englkh poet, bora 
in 1882, died in 1014. Hk long connection with 
the Athenamm began in 1875. In 1807 he col- 
lected in The Coming of Love and other Poems 
some of the more important of hk poetical contri- 
butions to the Aihenceum and other periodicak. 
Aykoint a novel or romance publkhed in 1808, 
frams a striking prose counterpart to The Coming 
of LovCf and shows intimate knowledge of gipsy 
life. He k chiefly remembered, however, on 
account of hk friendship with Swinburne, who 


shared hk home for almost thirty years, until 
hk death in 1900. 

Wave. The essential features of wave motion 
are seen in the familiar example of plane surface 
waves in water. Any particle oscillates about its 
mean position in a certain period T, or with a 
certain frequency f (see Sound). In each period 
the crests of the waves advance through the 
wave-length X, at a constant speed or wave- 
velocity V. It follows that X = VT, and X/ =« V. 
The height of a surface particle above the mean 
level k a ftmetion of a; — V<, where x represents 
the co-ordinate distance from a fixed origin, 
and t k the time; for the height at (x, t) must 
be reproduced at (x 4- ^ + ^i)* since the 

wave travek a distance in time t^. Similarly, 
when the condition of any medium at {x, t) 
depends only on the value of a; — a plane 
wave k said to be travelling through the medium 
in the s7-direction with velocity V. In the most 
important class of cases the conditions are 
periodic, so that the medium k in the same state 
in every respect at time < -|- T as at time t, if 
T k the period. (No natural motion k strictly 
of thk type, owing to the presence of energy- 
dksipating forces; these can usually be allow^ 
fur by the introduction of a damping factor, say 
into the expressions for the dkturbance.) 
Among periodic dkturbances the simplest are 
those of sinusoidal type, in which the dependent 
variable y k given by an equation of the form 
y = A Binn(a; — V/)* Here y and its derivatives 
remain michanged if a; k increased by 2nln, or 
t by 27 c/nV; the wave-length X k therefore 
2njn, and the period T k 27? /nV, i.e. X/V. 

For surface waves in water, it can be shown 
that V* = (gX/ 27 T) tanh {2nhfh), where g k the 
acceleration due to gravity, and h k the mean 
depth. Thk gives, for deep-sea waves, V* = 
gX/ 27 r; and for long waves in shallow water 
V* = gh. The orbit of any particle of the water 
k an ellipse. For very short waves, the influence 
of surface tension (see Capillarity) becomes 
appreciable. In thk case V* = ^/2ic -f 
where T k the surihee tension and p the density. 
V k least when the wave-length k 27tV(T/gp). 
For waves of length less than thk, surf^ ten- 
sion k more important than gravity; Lord Kelvin 
caUed such waves ripples. 

In an isotropic elastic solid (see Elasticity) a 
dkturbance originating at an internal poiqt k 
propagated in waves of two distinct ty^: (1) 
waves of compression and dilatation, with velocity 
V(A -f- jp)/p (see Strength of Materials); (2) 
dktortional waves, with velocity Vp/p; p being 
the density. In a cylindrical rod, three main 
types of waves are possible — longitudinal, tor- 
sional, and flexuraL Such waves are intimately 
related to the free vibrations of the solid. The 
nature of the ration may be illustrated by the 
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simple example of a stretched string or wire. 
If a string lies along the axis of x when at rest, 
and if the particle at a; is displaced transversely 
to (x, y) at time /, it is easy to prove that = 

V^d^yldx*, where V* = T/p, T being the tension 
and p the mass per unit length. The solution of 
this equation is y == f(x — V/) -f F(af + V/), 
where / and F are arbitrary functions, so that 
the disturbance consists of two waves travel- 
ling in opposite directions with velocity V. 
As a particular case, y = A Bmm(x — V/) -f 
A sinm(a; + Vl), or y = 2A ainmx coaniVt, which 
represents a simple harmonic vibration (see 
Fourier Series) or, as it is frequently called, a 
standing wave. For an arithmetical method of 
resolving any vibration into its simple harmonic 
constituents, see G. A. Gibson, Introduction to 
the Calculus, See Sound; Light; Ether; Wave 
Theory of Light; Wireless Telegraphy; Inter^ 
ference; Harmonic Motion; Harmonics , — ^Biblio- 
graphy: H. Lamb, Hydrodynamics; Lord Ray- 
leigh, Sound. 

Wavellite, a greenish to colourless mineral 
occurring usually in radial aggregates in slaty 
rocks, and composed of hydrous aluminium 
phosphate. The aluminium phosphate minutely 
diffused in soils may be of the same nature. 

Wave Theory of Light. A wave theory of 
light was first promulgated by Christiaan Huy- 
gens (q.v.) about 1690. It was unable, however, 
to explain the rectilinear propagation of light 
in a satisfactory manner, and consequently was 
not received favourably. For more than a 
century the field was held by Newton's emission 
theory, according to which a ray consisted of a 
jet of small particles. But in 1802 Young dis- 
covered the principle of interference (q.v.) and 
greatly improved the wave theory, and in a 
classic series of memoirs dating from 1816 
fVesnel treated the whole field of light from the 
standpoint of the wave theory in such an effective 
manner that it found universal acceptance. 
Fresnel showed that the light waves were trans- 
verse, he investigated the properties of the ether 
(q.v.) in which they travelled, and he derived 
numerical fonnulae for the losses at reflection, 
velocity in a cr3rstal, Ac., which have stood the 
test of the subsequent century in a very satis- 
ihetory manner. 

According to Fresnel, the ether was a solid 
body and the light vibrations were analogous 
to the vibrations of material particles. Various 
mathematicians attempted to make the matter 
more precise without much success, until Clerk 
Maxwell introduced his electromagnetic theory 
nbout 1865. According to this theory, we are to 
think of the light wave as a wave of electric 
force combined with a wave of magnetic force, 
these forces being at right angles to one another 
and to the direction of propagation of the wave. 


Clerk Maxwell’s theory is based on his equations 
of the electromagnetic field, which play pretty 
much the same ^le in light and electricity as 
Newton's law of gravitation does in astronomy. 
They cannot be put simply; the one set is a 
generalization of the expression for the magnetic 
force in the field of a wire carrying a current 
(Oersted's experiment), and the other is a 
generalization of the laws of current induction 
investigated by Faraday. Maxwell's theory was 
neglected until 1887--8, when Hertz demon- 
strated in the laboratory the existence of electro- 
magnetic waves of much greater wave-length 
than light waves; then it was received with 
enthusiasm. 

Maxwell thought of all media as continuous. 
Towards the end of last century the view was 
developed that the atom consisted of electrons, 
small electrically charged particles, which under 
certain circumstances emitted light waves, and 
which oscillated under the influence of the light 
waves when the latter passed over them. This 
was a continuation of the steady development 
which had taken place from the time of Fresnel. 
But presently a difficulty arose. If a rod of 
carbon is heated, it glows first with a dark heat, 
then becomes red-hot, orange, and finally white. 
Carbon approximates to what is known as the 
theoretical ' black body ', a body which would 
absorb all the light falling on it and reflect none, 
and the change in the character of the radiation 
of the black body with temperature and wave- 
length has been the subject of much study. In 
a mathematical investigation of the matter 
Planck found it necessary to assume that light 
was emitted by the electrons not continuously 
but in definite quantities or quanta, as he called 
them, at a time. Each wave-length had its own 
quantum, the value of the latter being given by 
/tv, where /t is a constant known as Planck’s 
constant and equal to 6*55 X erg sec., 

and V is the frequency of a light wave, i.e. the 
number of crests that pass per second. 


Colour of 
Light. 

Wave-length. 

Frequency. 

- 

Quantum. 

Red 

Green . . 
Violet .. 

O’ 0000650 cm. 
0*0000525 „ 1 
0.0000450 „ 

4*6a X 10** 

1 5*71 X io*‘ 
0*66 X io‘* 

3*02 X io--**erg 
3*74 X 10-;; 

4*36 X io-»* „ 


The above table gives the value of the quantum 
worked out for three wave-lengths in the visible 
spectrum. 

The quantum has also cropped up in other 
fields. In the production of X-rays, for example, 
it is found that when the electron in the stream 
of cathode rays has a quantity of kinetic energy 
Jmc*, the maximum frequency of the X-ray 
generated is given by the relation « /rv. 
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and when this X-ray falls on a metal, it may 
^ect another electron which will have a maxi- 
mum energy equal to the energy of the initial 
cathode ray. The cathode ray transfers a 
quantum to the X-ray, and the latter apparently 
transfers the same quantum whole and undivided 
to another electron. Now a wave spreads out on 
all sides from its source and delivers its energy 
in all directions. If the X-rays spread out by 
wave motion in all directions, they obviously 
cannot deliver all their energy to one electron. 
Hence it has been suggested that X-rays and 
consequently light cannot be propagated by 
ordinary wave motion, but by something ana- 
logous to Newton’s emission with quantities of 
energy substituted for Newton’s particles. Such 
speculations pass under the name of * quantum 
theory of light ’; they have never been formu- 
lated precisely, and they have found their vogue 
among chemists and investigators of radio- 
activity rather than with students of light. They 
have received wide publicity in the popular 
scientific press. 

The view generally held is that the wave 
theory is not in need of radical alteration, and 
that the quantum is a quantity of energy re- 
leased or absorbed by some internal change in 
the atom. Larmor has compared it with the 
energy stored in a compressed spring which is 
fed by an escapement into a pendulum. The pen- 
dulum, like the electron, radiates continuously, 
but if the spring is frilly wound and allowed to 
run down, energy is always delivered up in the 
same definite quantities. While little progress 
has been mode towards the elucidation of the 
quantum itself, a school of physicists has taken 
it for granted and used it to develop a theory of 
spectra; work in this field is very active at 
present. 

The ordinary wave theory permits of light 
being propagated in pulses. White light is now 
regarded as consisting of pulses which are con- 
verted into regular harmonic trains by falling 
on a glass prism; this follows from the work of 
Gouy and Rayleigh. Such pulses show the 
phenomena of interference and diffraction. But 
they spread out equally in all directions, and so 
do not meet the requirements of the quantum 
theorists. And the latter have found it quite 
impossible to explain interference, diffraction, 
polarization, Ac., from their standpoint. See 
Theory . — ^Bxbuooraphy: R. A. Hous- 
toun. Treatise on Light; E. T. Whittaker, History 
oj the Theories of Aether and Electricity, 

Wavre, a town of Belgium, in the province 
of Brabant, on the Dyle; served by rail to 
Louvain and Charleroi. The town was occupied 
by the Germans in Aug., 1914. Pop. 8500. 

Wax, the name given to various solid sub- 
stances of animal or vegetable origin, e.g. bees- 


wax (q.v.) and paraffin (q.v.) wax. Bees-wax is 
the melissic ester of palmitic acid, and most 
waxes are esters of monohydric alcohols, being 
thus distinguished fh)m oils and fats, which are 
glycerides. In pharmacy, bees-wax occurs in two 
forms, the white and the yellow, used chiefly for 
ointments and plasters respectively. The specific 
gravity of either form is 0*058 to 0*970, and the 
melting-point 61° to 04° C. Bees-wax is insoluble 
in water, slightly soluble in boiling alcohol or 
ether, and readily soluble in hot oil of turpentine. 

Wax-engraving, a process for producing 
blocks for printing in the type press, patented 
and used by Alfred Dawson in 1872 and called 
by him typographic etching. The drawing is 
made upon a metal plate coated with wax with 
a point generally of steel; when completed the 
blank spaces between the lines have more wax 
added, causing the plate to have the appearance 
of a series of hills and valleys. The plate is 
then black-leaded and hung in an ordinary 
electrotyping bath, so that copper is deposited* 
upon the surface. The copper shell so made 
receives a backing of lead, which after turning 
and planing is mounted upon a wood or metal 
block, making with the mount exactly the 
height of type. The method is used largely in 
the production of maps and mathematical or 
other figures which require names or reference 
letters. These names or letters are stamped into 
the wax when the drawing is completed, and 
on reproduction give neater results than ordinary 
drawn letters. For examples see maps under 
Geography, 

Wax -wing {Ampilis garrUlus), a ^rching 
bird of the family Ampelidos. It derives its name 
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from the appendages attached to the secondary 
and tertiary quill-feathers of the wings, which 
have the appearance of red sealing-wax. The 
Bohemian wax-wing sometimes visits England. 
An American wax- wing is the cedar-bird (q.v.). 

Weald, a valley or tract of country lying 
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between the North and South Downs of Kent and 
Sussex in England. 

Wealden Beds, the lowest division of the 
Cretaceous (Extern in south-eastern England, 
including the Hastings Sand and the Weald 
Clay, both of h^hwater origin. The lake in 
whi(^ they were formed extended into the 
Boulonnais area of France, and similar condi- 
tions prevailed in Belgium, while the typical 
marine Ncocomian strata were accumulating 
Ihrther to the south-east. See Cretaceous System. 

Wealth. Most economists have tried to 
define wealth, but it is a vogue term, and it 
does not much matter what precise meaning 
we give to it as long as, for the purposes of any 
discussion, we adhere to one. Professor Marshall 
says: ** All wealth consists of things that satisfy 
wants, directly or indirectly. All wealth consists 
of desirable things, or things that satisfy human 
wants; but not all desirable things are reckoned 
as wealth. The affection of friends, for instance, 
‘is an important element in well-being, but it is 
not reckoned as wealth, except by poetic licence.” 
It is customary to use the word in a somewhat 
different sense when we speak of national wealth 
on the one hand, and the wealth of an individual 
on the other. A man's wealth may generally be 
taken to be his stock of material goods to which 
he has private property rights, and which he can 
therefore sell or exchange. These will include 
not only tangible objects, such as land, houses, 
fhmiture, and machinery, but also stocks and 
shares, and other claims which he may have 
upon his fellow-men. In addition to these things, 
the wealth of an individual will include his 
business and professional connections — * good- 
will ', and immaterial advantages of that kind; 
but it is not convenient, as a rule, to include 
personal qualifications and faculties as wealth, 
even though these may be productive of wealth, 
because they are not directly transferable and 
exchangeable. 

When we speak of the wealth of nations, 
however, we shall have to give a wider inter- 
pretation to the term. The national wealth must 
include that of all the individuals composing it, 
but, in addition to these, there are collective 
goods which may make all the difference to the 
wealth or poverty of the community as a whole. 
Thus there are in any civilized country roads 
and canals, public buildings and parks, and 
other national property of a valuable kind, and 
more important even than these are those ‘ free 
gifts of nature’ — ^the rivers, climate, natural 
fertility of the soil, &c. — which ftindamentally 
determine the general level of well-being among 
the inhabitants. It will be obvious, moreover, that 
although individual faculties and capabilities may 
be conveniently excluded from the computation 
of individual ^I'ealth, the sum of these qualities 


in the citizens of a state is a most important 
factor in the wealth of the state as a whole. 

Weasel {Putorius mUgdria), a digitigrade car- 
nivorous mammal, family Mustelids, a native 
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of almost all the temperate and cold parts of the 
northern hemisphere, and one of the best-known 
British quadrupeds. It measures about 2^ inches 
in height, and 7^ inches in length, with a tail 
about 2^ inches long. The body is extremely 
slender, the head small and flattened, the neck 
long, and the legs short. It feeds on mice, rats, 
moles, and small birds, and is often useful as a 
destroyer of vermin in ricks, barns, and granaries. 
The polecat, ferret, ermine, and sable are akin. 

Weaver-bird, a name given to birds of various 
genera, belonging to the Ploceidae and related to 
the finches. They are so called from the re- 
markable structure of their nests, which are 
woven of various vegetable substances. Some 
species build their nests separate and singly, and 
hang them from slender branches of trees and 
shrubs; but others build in companies, numerous 
nests suspended from the branches of a tree 
being under one roof, though each one forms 
a separate compartment and has a separate 
entrance. They are natives of the warmer parts 
of Asia, of Africa, and of Australia. The Ploceua 
icterocephaius, or yellow-crowned weaver, is a 
native of South Africa. 

Weaving, the art of interlacing yam threads 
or other filaments by means of a loom, so as to 
form a web of cloth or other woven fabric. In 
this process two sets of threads are employed, 
which generally traverse the web at right angles 
to each other. The first set extends firom end to 
end of the web in parallel lines, and is commonly 
called the warp; while the other set of threads 
crosses and interlaces with the warp from side 
to side of the web, and is generally called the 
voeft or woof. In all forms of weavii^ the warp 
threads are first set up in the loom, and then 
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the weft threads are worked into the warp, to and 
fro, means of a shuttle. It was by this frmda- 
mental process of interlacing two sets of threads 
in looms of simple mechanism that the mummy 


Diagram of Chief Parts of a Hand-loom 

^arp beam; b, Cloth beam or rollera; c, Heddle shaft; l\ Shuttle; 
E, Pulley or roller for raising and lowering heddlea; f, Shed. 


cloths of Egypt, the fine damasks and tapestries 
of the Greelu and Romans, the Indian muslins, 
the shawls of Kashmir, and the famed textile 
fabrics of Italy and the Netherlands were pro- 
duced. Up to about 1850 practically all weaving 
was effected by means of the hand-loom. This 
loom, in its simplest form, consists of a frame of 
four upright posts braced together by cross- 
beams, the centre beam at the back being the 
warp-beam, the beam in front being that upon 
which the web is wound, while just above this, 
in front, is the breast-beam over which the woven 
doth passes on its way to the doth-beam. At 
the top of the loom is an apparatus by which the 
heddles are lifted or lowered by means of connec- 
tions to the trecuUes under the foot of the weaver. 
The heddles or healds are two frames, between 
the upper and lower shafts of which strings 
or wires are extended. On each string an eye, 
or maity is fitted, through which one of the warp 
threads passes. As these threads are controlled 
by the frames, alternately, it follows that when 
one heddle is raised, every second thread in the 
warp is also raised, while the remaining threads 
are depressed; and this is called shedding the 
warp. When the warp-threads are thus parted, 
there is left a small opening or shed between the 
threads, and it is through this opening that the 
weaver drives his shuttle from side to side. The 
shuttle, which is hollow in the middle, contains 
the weft-thread wound round a bobbin or pirn, 
or else in the form of a cop on a shuttle tongue, 
and as the shuttle is shot across the web this 


weft-thread is drawn from the pirn, bobbin, or 
cop. When the thread is thus intn^uoed, it is 
necessary to bring it to its place in the fabric. 
This is accomplished by means of the reed which 
is held securely in the Uxy or 
batten; the latter is suspended 
from the top of the loom, and 
works to and fro like a pen- 
dulum by an attachment of 
vertical rods at each side 
called the swords. The reed 
itself is formed of a number 
of steel or wire uprights, flat- 
tened and fixed in the top 
bottom boards. A usual 
method is to insert two warp- 
jjj opening (split 
® .Eh dent) of the reed, although 

this number is often varied 
for special purposes. The 
shuttle was originally thrown 
across by hand, first with the 
^ left and then with the right 

if the fabric was a narrow 
weavers would be 
required for a wide cloth. 
A great improvement was 
made upon the hand-loom when John Kay, about 
1740, invented the fly-shuttle, as it was called. 
This enabled the weaver to drive the shuttle both 
ways with the right hand by nicans of a cord and 
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Diagram showing how a simplepattem is woven, llie 
different shading indicates different colour threads 

picker attached to a box spindle near each end 
of the shuttle-race, which impelled the shuttle 
to and fro at each jerk of the cord. For figured 
fabrics, the draw-loom was used, but Joseph 
Marie Jacquard*8 invention of the cylinder. 
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which he used in conjunction with parts in- 
vented by Falcon and Vaucanson, perfected the 
loom which now bears his name. This loom is 
an ingenious arrangement of hooks, wires, and 
cords, by means of which the warp-threads are 
lifted in any order and to any extent necessary 
to make the shed^g required by the pattern. 
The order in which these hooks are successively 
lifted and lowered is determined by means of a 
series of pasteboard cards punctur^ with holes, 
the holes and blanks corresponding to a certain 
pattern and the cards passing successively over 
a cylinder or drum. The needle wires pass 
through these holes and cause the hooks to be 
left in position for being lifted, while those 
pressed back by the needle wires remain down. 
In this way the raised hooks lift the warp- 
threads in an order which secures that the 
arranged pattern is woven into the fabric. When 
the pattern is extensive, the machine may be 
provided with as many as 1000 hooks and wires, 
or even more. Another development was made 
in the art of weaving by the invention of the 
power-loom by the Rev. E. Cartwright in 1784. 
In the power-loom, which has been gradually 
improved and adapted to water, steam, gas, and 
electric power, the principal motions of the old 
method of weaving, such as shedding the warp- 
threads, throwing the shuttle, and beating up 
the thread, are still retained. The frame of the 
power-loom is of cast iron, and motion is com- 
municated to the loom by means of a crank- 
shaft, the stroke of the lay being made by cranks 
attached to the driving shaft, while the shuttle 
is driven across alternately, in general, from side 
to side, but in various other ways if desired, by 
a system of cams, levers, picking arms, and con- 
nections to the pickers in the box spindle. 
Although the principle of the loom is more or 
less the same in all kinds of weaving, yet there 
are numberless modifications for the production 
of special fabrics. The lappet loom is one suitable 
for weaving small effects, resembling embroidery, 
on a plain cloth or on a gauze cloth. The latter 
cloth is obtained by a scheme of cross-weaving, 
in which one set of threads is made to cross from 
side to side of another set, and held in these 
crossed positions by the weft. See Carpet; 
Velvet. 

Weber (vftl)6r), Karl Maria Friedrich Ernst 
von, German musical composer, bom 1786, died 
1826. In 1800 he wrote the opera Waldmddchm 
(Wood-maiden), and had it performed at Chem- 
nitz and Freiberg, in Saxony. In 1808 he visited 
Vienna, where he became acquainted with Haydn 
and the Abb4 Vogler, from whom he received 
great help in his studies. From 1818 to 1816 he 
was dire^r of the opera at Prague. At the 
dose of 1816 he settled at Dresden, where he 
was founder and director of the German opera. 


In 1820 he went to Berlin to bring out Def 
FreischUtz, the .most celebrated of his composi- 
tions. It was performed in London and Paris 
two years later. In 1822 Euryanthe was produced 
on commission for Vienna, and was brought out 
there in Aug., 1828. In 1826 Weber visited 
London to superintend the production of Oberon, 
which he had composed for Covent Garden 
Theatre. It was enthusiastically received. Be- 
sides the operas mentioned, Weber wrote a large 
number of other works. — Cf. Sir Julius Benedict, 
Weber. 

Weber, Wilhelm Ekiuard, German physicist, 
bom 1804, died 1861. For most of his life he was 
professor of physics at Gdttingen. Weber played 
a prominent part in the earlier development of 
electrical science, on the theoretical as well as 
on the practical side, and did a great deal 
to establish the system of absolute electrical 
units. The name Weber is sometimes used for 
the practical unit of magnetic flux, or 10* C.G.S. 
units. 

Webster, Daniel, American statesman, bom 
in 1782 at Salisbury, in New Hampshire, ^ed in 
1852. In 1836 (and again in 1848) he was an 
unsuccessful candidate for the presidency. In 
1 841, under the presidency of General Harrison, he 
was appointed Secretary of State, and he had an 
important part in the arrangement of the Ash- 
burton Treaty of 1842. He was opposed to the 
admission of Texas as a slave state and to the 
Mexican War, but supported Clay’s ‘ compro- 
mise ’ of 1850. In 1850 he succeeded General 
Taylor as Secretary of State for Foreign Affairs 
under President Fillmore. A collection of his 
speeches, State papers, and correspondence was 
published at Boston the year before his death.^ 
Cf. G. T. Curtis, Life of Daniel Webster. 

Webster, John, English dramatist, was writing 
plays between 1602 and 1624. To write a bio- 
graphical notice of Webster is as easy as it is to 
write on the ophiology of Iceland. Apart from 
the uninspiring fact that he was a tailor, we know 
nothing of his life. We do not know when he 
was bom or when he died. During his apprentice- 
ship as a dramatist he wrote only in collaboration. 
He collaborated with Middleton and others in two 
plays, Coesar's Fall and The Two Harpies, and 
assisted Dekker, Heywood, and Wentworth Smith 
to write Lady Jane. The former two plays are 
lost; but Lady Jane is usually identified with 
The Famous History of Sir Thomas Wyat, an 
invertebrate play which bears many traces of 
the hand of Dekker and none of the hand of 
Webster. Webster hod some share in the second 
edition of Marston’s Malcontent (1604), but it is 
probable that his sole contribution was the in- 
duction, a work of little merit. The two citizen 
comedies West^Ward Hoe! and Nofrth^Ward Hoe! 
were both written in conjunction with Dekker. 
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The former probably induced Jonson, Chapman, 
and Marston to write EoatwardHoel (1005), which 
in its turn prompted the production of North- 
Ward Hoe! These plays were written in friendly 
rivalry, not in enmity; and Dekker's and Web- 
ster's two plays are good and vigorous, though 
not equal to Eastvoard Hoe! There is much evi- 
dence to show that Webster was a oarefril and 
deliberate workman; collaboration, therefore, did 
not suit him, and he reserved his strength for 
his original work. During the next period of his 
work Webster wrote his two great tragic master- 
pieces, of which the earlier is The White Divel 
(also known as Vittoria Corombona). This play 
was printed in 1012, and was probably written 
in the previous year. The source of its plot has 
caused some investigators considerable trouble. 
The play is founded on fact, and the events on 
which it is based took place between 1581 and 
1585. No account of these events has been 
found which corresponds exactly with the ver- 
sion given by Webster. It is probable that the 
alterations which Webster introduced were for 
the purpose of making the play more effective 
on the stage, just as Shakespeare altered Cinthio 
when writing Othello, Webster's object was to 
make a powerful tragedy, not to satisfy meticu- 
lous historians. He has completely attained his 
object. This play is masterly. It is a sublimation 
of the tragedy of revenge as written by Kyd 
and, at a later date, by Tourneur. The other 
masterpiece of Webster, The Dutchesse of Malfy, 
is, if anything, more masterly. It is based on an 
old story, which is probably alluded to by Mal- 
volio in Twelfth Night, II, v, 45 (“ the lady of the 
Strachy married the yeoman of the wardrobe "). 
This play was probably wrritten about 1613, 
though not printed until 1623. It is a riper play 
than its great predecessor, and is probably the 
greatest non-Shakespearean tragedy of Eliza- 
bethan times. In these two plays Webster shows 
himself to have complete mastery over all forms 
of pity and terror, and to be able to raise melo- 
dr^a to the plane of tragedy. Webster’s other 
plays include: The Ouise and A Late Marther 
of the Sonne upon the Mother (with Ford), both 
lost; The DeviTs Law-case, an unequal play in 
which purple patches are sewn on some veritable 
fustian; Appius and Virginia, a play which is 
meritorious rather than masterly; and A Cure 
for a Cuckold, a mixture of rough farce and ro- 
mantic comedy. He has also been credited or 
debited with the authorship of The Thracian 
Wonder, a play in which he had no share. The 
usual elegy on Henry, Prince of Wales, a few 
occasional poems, and a dty-pageant. Monu- 
ments of Honor (1624), comprise the rest of 
Webster's extant works. Webster's fame rests 
almost entirely on his two masterpieces. In 
them he has shown himself to be nearest to 
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Shakespeare among the Elizabethans, and, as 
Domitius Afer said of Virgil, he is " propior 
primo quam tertio ”. His work shares with that 
of Shakespeare the quality of inevitableness; the 
characters of other playwrights might have 
spoken as they do; those of Shakespeare and 
Webster must so have spoken. Webster is an 
apt pupil of Shakespeare's; not in the letter 
which killeth, but in the spirit which giveth life. 
— B1BI.100BAPHY: A. C. Swinburne, The Age of 
Shakespeare*, R. C. Brooke, John Webster and the 
Elizabethan Drama*, E. E. Stoll, John Webster: 
the Periods of his Work, 

Webster, Noah, lexicographer, bom at West 
Hartford, Connecticut, in 1758, died in 1843. 
He chose the law as a profession, but relinquished 
it for teaching (1782). About the same time he 
began the compilation of school-books, and pub- 
lished his OrammaHcal Institute of the English 
Language, In 1806 he published an 8vo English 
dictionary, which led the way for his great 
work, the American Dictionary of the English 
Language. The first edition of his dictionary was 
published in 1828 (2 vols. 4to). It contained 
nearly 40,000 more definitions than had appeared 
in any previous English dictionary. 

Wedgwood, Josiah, British potter, born at 
Burslem, in Staffordshire, in 1780, died in 1705. 
He received little education, and went to work 
in his brother's factory at the age of eleven. He 
removed for a time to Stoke, where he entered 
into partnership with persons in his own trade, 
and where his talent for ornamental pottery 
was first displayed. Returning in 1750 to Burs- 
lem, he set up a small manufactory of his own, 
in which he made a variety of fancy articles. 
His business improving, he turned his attention 
to white stoneware, and to the cream-coloured 
ware for which he became celebrated. His repro- 
duction of the Portland Vase is famous. His 
improvements in pottery created the great trade 
of the Staffordshire potteries. 

Wedgwood -ware, a superior kind of semi- 
vitrified pottery, without much superficial glaze, 
and capable of taking on the most brilliant and 
delicate colours produced by fused metafile 
oxides and ochres; so named after the inventor. 
It is much used for ornamental ware, as vases, 
Ac., and, owing to its hardness and property of 
resisting the action of all corrosive substances, 
for mortars in the laboratory. See Frontispiece 
to VoL IX. 

Wednesbury, a municipal borough of Staf- 
fordshire, England, in the Black Coimtry, an 
important seat of wrought-iron and steel manu- 
fectures of the most varied kinds. It has an 
ancient church, town-hall, art gallery, free 
library, Ac. Pop. (1021 ), 30,407. 

Wednesday, the name of the fourth day of 
the week (in Lat. dies Mercurii, day of Mercury), 
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derived from the old Scandinavian deity Odin 
or Woden. 

Week, a period of seven da3rs, one of the 
common divisions of time, the origin of which 
is doubtful. Among the nations who adopted 
the week as a division of time, the Chinese, 
Hindus, Egyptians, Chaldacans, Jews, Persians, 
and Peruvians have been mentioned, but in some 
cases the antiquity of the practice is doubtful, 
and in others the name has been applied to other 
cycles than that of seven days. The nations with 
whom the weekly cycle has been traced with 
certainty to the greatest antiquity arc the 
Egyptians and the Hebrews. With the former 
we only know of its existence, but with the 
latter it had a much more important character. 
The use of the week was introduced into the 
Roman Empire about the first or second century 
of the Christian era from Egypt, and had been 
recc^ized independently of Christianity before 
the Emperor Constantine confirmed it by en- 
joining the observance of the Christian Sabbath. 
With the Mahommedans the week has also a 
religious character, Friday being observed by 
them as a Sabbath. 

Weaver, a name of several spiny-finned fishes 
of the genus Trachinus, family Trachinidae. Two 
species are found in the British seas, viz. the 
dragon-weever, sea-cat, or sting-bull, T, draco, 
about 10 or 12 inches long, and the lesser weever, 
T. vipira, called also the adder-pike, or sting- 
fish, which attains a length of 5 inches. They 
infiict wounds with the spines of their first dorsal 
fin, which are much dre^ed. 

Weevil, the name applied to small beetles of 
the family Curculionidae, distinguished by the 
prolongation of the head, so as to form a sort 
of snout or proboscis. Many of the weevils are 
dangerous enemies to the agriculturist, destroying 
grain, fruit, flowers, leaves, and stems. The larva 
of the com-weevil (Cakmdra granaria) is very 
destructive to grain, that of the pea-weevil 
(BrucAus pin) to peas. The name is also incor- 
rectly given to the little biscuit beetle (Anobium 
paniceum), family Ptinidae. 

Welerstraas, Karl, German mathematician, 
bom 1815, died 1897. He was professor of mathe- 
matics in Berlin from 18G4, and throiigh his 
lectures there exercised an extraordinary in- 
fluence on the development of modem mathe- 
matics. The characteristics of his work are the 
rejection of geometrical intuition as a proper 
basis for analysis, and the foundation of the 
science on the principles of pure arithmetic. His 
achievements in this field, and his discoveries in 
many branches of analysis, more especially in the 
calculus of variations, elliptic lections, and 
function theory generally, mark him out as one 
of the greatest of mathematicians. 

Weight. See QravUy; Dynamics. 
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Weights and Measures* The chief British 
units of length, volume, weight, and time are 
discussed in the articles Foot, Inch, Yard, Cham, 
Mile; Bushel, Gallon; Avoirdupois, Troy Weight, 
Pound, Ton; Day, Week, Month, Year. For 
physical units see Dynamics, Foot-pound, Horse- 
power, Work, Density, Ampere, Farad, Ohm, 
Volt, Watt, Inductance. A unit of heat has 
recently been introduced called the therm; it is 
equivalent to 100,000 British Thermal Units 
(sec Calorimetry). 

In the metric system the standard units are: 
the metre = 80*87 inches, or yards, nearly; 
the gramme := 15*488 grains; and the litre » 
61*022 cubic inches, or 0*880 imperial quart. 
Larger or smaller units are derived from these 
by successive multiplications or divisions by 10. 
Thus, in the series kilometre, hectometre, 
decametre, metre, decimetre, centimetre, milli- 
metre, each unit is 10 times the following unit. 
The prefixes are Greek and Latin forms indicating 
the relationship to the metre. The same prefixes 
are used with gramme and litre ir the tables of 
weight and capacity. Thus, roughly, 1 kilo- 
gramme = 1000 grammes = 2*2 pounds; and 1 
kilometre — 1000 metres = | mile. See Are, 
Welhaiwel, a territory of North China in 
Shantung. It comprises a maritime zone 10 
miles wide on the coast of the Shantung Penin- 
sula and the Island of Liukung as well as all 
those in the Bay of Weihaiwei; total area 286 
sq. miles. Weihaiwei was leased to Great Britain 
in 1898 as a naval station, and the region east 
of 121° 40' E. long., with an area of 1505 sq. 
miles, came automatically under British pro- 
tection. There is a coast-line of 72 miles. Pop. 
(1921), 154,000. 

Am m result of die settlement of the '* Shantung Question ** 
by the Washington Conference (q.v. ) Britain made anmge- 
ments to return Weihaiwei to China, subject to certain con- 
ditions. 

Weimar (v!'m&r), the capital of Thuringia, on 
the Bm, in a beautiful valley surroundkl by 
hills. Weimar is closely associated with the 
names of Schiller, Gk)ethe, Herder, and Wieland, 
the first three of whom are buried there. Pop. 
(1919), 87,287. 

Weinheim, a town of Baden, Germany, on 
the Weischnitz; a junction for Ffirth and Lam- 
pertheim and ^e Weinheim-Mannheim railway, 
on the FrankfUrt-am-Main-Heidelberg line. 
There are leather-works and a machine-shop; 
a mineral spring and bath. Pop. 15,000. 

Weiamann, August, German biologist, bom 
in 1884, died in 1914. His first book of note was 
Studies in the Theory of Descent (1875-6). The 
most important of his subsequent works are: 
Essays upon Heredity and Kindred Biological 
Problems (1889-92), Germ Plasm (1898), The 
Omnipotence of Natural Selection (1898), Fresh 
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Thovghta on the queetUm qf Heredity (1895), 
On Gemdnai Selection (1896), Lectures on the 
Theory of Descent (1902), and The Evohaion 
Theory (1904). Weismann was a strong supporter 
of the natural selection theory, but he is specially 
known fay his theories on the question of heredity. 
He explained heredity by the continuity from 
generation to generation of the so-called germ- 
plasm, and on this basis denies the possibility of 
inheriting acquired characters. See Evolution; 
Heredity. 

Welasenburg, a noted spa of Switzerland, in 
the canton of Bern, in the Lower Simmentol; 
served by the Spiez-Zweisimmen Railway. The 
mineral spring has a temperature of 80^ F. 

Welaaenburg-am-Sand, a town of Bavaria; 
served by the Munich-Hof Railway. Silver and 
gold, lace, and beer are made. There is a mineral 
spring and bathing establishment. Pop. 10,000. 

Weiasenfela, a town of the Prussian province 
of Saxony, on the Saale; served by rail to Zeitz, 
Berlin, and Lebra. Shoe-making is the staple 
industiy. Pop. 40,000. 

Welding, the process of joining together metal 
parts by introducing new metal between them 
in such a way as to make a complete metallic 
structure. The ordinary process of smithing is 
the primitive form, and one that is largely lued 
with the few materials that are suited to it. 
For the formation of structures in wrought iron, 
heating and hammering gives adequate strength 
in the joints, and the process is one in which an 
ordinary workman can be trained to excel. With 
the more complicated work of modem times, 
the necessity has arisen for the production of 
welds cheaply on materials which cannot be 
smithed. One of the most important processes 
is the use of an oxygen-acetylene flame for melt- 
ing down a wire or rod of metal into a pool made 
by the heating of the parent metal where the 
junction is to be made. Other gases than acety- 
lene have also occasionally been used along with 
oxygen, such as hydrogen, coal-gas, and blue 
water-gas. A flame akin to that of a Bunsen 
burner is obtained and gives a sufficient tem- 
perature for the melting process. Electricity 
has also been used for the purpose of welding in 
many different ways, such as by the arc, or by 
the heating effect of the passage of current 
through the metals at their proposed junction. 
Electric arc welding has had a considerable 
extension from the period of the European War, 
when its use was advocated in order to leave 
the available supplies of acetylene for the pur- 
pose of cutting heavy steel plates in the ship- 
yards and engineering-works. The process isi 
one of creating an electric arc between a carbon 
or a metal rod and the parts which are to be 
welded together. The carbon process is much 
used in filling holes in heavy castipgs. Metallic 


arc welding can, with care, be performed quite 
satisfactorily with a bare electee, as is com- 
monly the case in America, but for the better 
protection of the molten metal it has been cus- 
tomary in this country, and to a certain extent 
on the Continent, to cover the electrode with a 
flux material which melts and forms a slag over 
the work. The coverings used are blue asbestos 
in association with an aluminium wire surround- 
ing the metal to be melted down, as in the Quasi 
Arc process; or mixtures of various metallic 
salts. Alternating or direct current can be used 
for the process, which requires a pressure of 60 
to 100 volts to start the arc. The current can 
be restricted to that suited to the work by 
resistances or by the automatic voltage regu- 
lation of the machine to meet the arc require- 
ments. When alternating currents are used 
regulation is commonly obtained by combina- 
tions of transformers with choking coils. Arc 
welding has been extended in use to most ferrous 
metals, and to a limited extent to the non- 
ferrous ones. Resistance welding in continuous 
runs or ‘ spots * has been applied to very thin 
material, and is much used in drum-making and 
for other sheet-metal purposes. The alternating 
current supply is taken to a transformer the 
secondary circuit of which consists of one or 
two turns and is completed by the work. In 
that way large currents at low pressures are 
obtained. Tram rails and heavy castings are 
frequently welded by the Thermit process, in 
which iron is produced in the liquid state by 
heating a mixture of aluminium powder and 
iron oxide by a special igniter powder. 

Wellesley, Richard Colley, Viscount and 
Marquess, and Earl of Momington, British 
administrator, eldest son ol Garrett, first Elarl 
of Momington, and eldest brother of the Duke 
of Wellington, bora 1700, died 1842. Educated 
at Eton, and at University College Oxford, he 
took his seat as Earl of Momington in the Irish 
House of Peers (1781 ), and three years after was 
returned to the British House of Commons. The 
appointment of Governor-General of India was 
conferred upon him in 1707, and he was created 
Marquess Wellesley (Irish peerage) in 1790. 
His administration forms an era in the history 
of the British Indian Empire. He returned to 
England in 1805, and in 1809 became Foreign 
Secretary under Perceval. In 1812 he resigned, 
chiefly because he was in favour of Catholic 
emancipation. He did not return to office till 
1822, when he became Lord-Lieutenant of Ire- 
land. This post he retained till 1827. In the 
Grey ministry he again (1888) became Lord- 
Lieutenant of Ireland, but finally retired from 
public life in 1885. — Bibijoobafht: W. H. 
Hutton, Marquess Wellesley; The Wellesley 
Papers, by the editor of The Windham Papers. 
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Wellingborough, a town of Northampton- 
shire, on the Nene. The principal industries are 
the manufacture of boots and shoes, and the 
smelting of iron. Pop. (1921), 20,865. 

Wellington, first Duke of. Arthur Wellesley 
or Wesley (he used the latter 8|)elling until he 
was in his thirtieth year) was the fourth son of 
the first Earl of Momington, and was bom on 
or about 29th April, 1709, was educated at Eton, 
and, at the age of eighteen, obtained a commis- 
sion as ensign in the 78rd Foot (now the 2nd 
Battalion of the Black Watch). Until the out- 
break of war with France in 1793, he seemed 
. likely to have a career as an ‘ornamental’ soldier, 
being aide-de-camp to the Lord-Lieutenant of 
Ireland and a member of the Irish Parliament. 
In 1794-5 he saw service in Flanders, and in 
1797-8 in India, and gained distinction in both 
campaigns. The great opportunity of his life 
came with the appointment of his brother. Lord 
Momington (afterwards Marquess Wellesley) to 
the Governor-Generalship of India in 1798, for 
the elder brother recognized the abilities and 
trusted the judgment of the younger. After the 
capture of Seringapatam, he was made governor 
of the town, and he proved himself a capable 
military administrator in Mysore. His name 
first became known to the general public in 1803, 
when, in the second Mahratta War, he won, at 
Assaye, the first great battle gained under his 
own independent conunUnd, and received the 
thanks of Parliament. In 1805 he returned to 
England as Major-General Sir Arthur Wellesley, 
and, after some home service, became member of 
Parliament for Rye and Chief Secretary to the 
Lord-Lieutenant of Ireland. During his tenure 
of that office (1807-9) he took part in the expedi- 
tion to Copenhagen in 1807, was again thanked 
by Parliament, and promoted to the rank of 
lieutenant-general. In the following year the 
British Government determined to send an expe- 
dition to drive the French out of Portugal and 
to co-operate with an anti-French rising in Spain, 
and the command was given to Wellesley, who 
landed near Oporto in the summer of 1808, with 
the intention of relieving Lisbon. At Vimeiro, on 
21st Aug., he won the first great success on land 
which had fallen to British arms in the war, 
but he was immediately superseded automati- 
cally by the arrival of two senior officers, who 
granted the beaten army an armistice and made 
the Convention of Cintra for the evacuation of 
Portugal by the French. All three commanders 
were recalled to appear before a court of inquiry, 
and Sir John Moore was left to conduct the 
campaign. After the death of Moore and the 
embarkation of his army at Corunna, Wellesley 
was sent in command of a new and larger 
expedition to the Spanish Peninsula, where, 
from 1809 until 1814, he conducted a brilliant 


series of military operations, by which he ulti- 
mately drove the French out of Spain. The 
campaign was marked by a series of victories, 
the most famous of which were Talavera (1809), 
for which Wellesley was raised to the peerage as 
Viscount Wellington; the successful defence of 
the lines of Torres Vedras during the winter of 
1810-1; Salamanca (1812), when “ 40,000 men 
were b^ten in 40 minutes Vittoria (1818); 
and the Pyrenees (1818-4). The early operations 
were very difficult, and Wellington’s military con- 
duct was at times subjected to fierce and un- 
generous criticisms at home; but he had the 
support of the Government, and was created 
first Earl and then Marquess of Wellington in 
1812, a field-marshal in 1813, and Duke of Wel- 
lington in 1814. 

After Napoleon’s escape from Elba in 1815 
and his restoration to the throne which he had 
abdicated in the preceding year, Wellington (who 
in the interval had been British Ambassador at 
Paris and a plenipotentiary at the Congress of 
Vienna) was placed in command of the British 
army and of some allied forces of Dutch, Belgians, 
and Germans, which assembled in Belgium to 
co-operate with the Prussians under BlUcher, and 
also with the Russians and the Austrians when 
they should arrive. Napoleon resolved to attack 
before Russian and Austrian troops could reach 
Belgium, and hoped to be able to defeat Welling- 
ton and Blficher separately. Separate actions 
were fought with the Prussians at Ligny (a 
French victory) and with the British at Quatre 
Bras on 16th June, 1815, but, in the final and 
sternly contested battle of Waterloo (18th June), 
a Prussian force under Blucher came up in time 
to render valuable assistance to Wellington’s 
troops, which had been engaged for some hours. 

After his last and greatest victory, the Duke 
of Wellington commanded the army of occupa- 
tion in France until 1818, and took part in the 
Congress of Aix-la-Chapelle. On his return home 
he was made Master-General of the Ordnance, 
with a seat in Lord Liverpool’s Cabinet, and he 
became one of the leaders of the Tory party. 
While advocating reactionary and repressive 
measures at home, he sympathized with Can- 
ning’s policy of non-intervention in the affairs of 
Turkey, Italy, and Spain, but disapproved of 
his recognition of the independence of the South 
American Republics which revolted from Spain, 
and of the support given to the Greek cause at 
Navarino. In Jan., 1827, he became Commander- 
in-Chief of the army, but resigned this office and 
the Master-Generalship of the Ordnance when 
Canning became Prime Minister in April. On 
Canning’s death in August, he again became 
Commander-in-Chief, and after the frill of the 
Goderich Cabinet in Jan., 1828, he became Prime 
Minister. His Toryism made it impossible for 
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him to work with the followers of Canning, and 
his ministry became purely Tory, but he was 
compelled by events to carry a measure (of which 
he personally disapproved) for the removal of 
Catholic disabilities. His Government cK>ntinued 
to oppose the demand for Parliamentary Reform, 
and was defeated in Nov., 1830. Wellington 
continued to be tlie leading opponent of the 
Reform Bill, but in tlie crisis of 1882 he ad\iscd 
the Opposition peers to absent themselves from 
the House of Lords, and so permitted the Bill to 
pass. During this period he was violently un- 
popular, and the windows of Apsley House, his 
London home, were twice broken by a mob; he 
kept them closed with iron shutters for the rest 
of his life. Except for four months in 1884-5, 
Wellington never again took political office, but 
he sat in Peel’s second Cabinet (1841-6) as 
minister without portfolio, and he held the 
Commandership-in -Chief (which he had resigned 
on becoming Prime Minister) from 1842 until his 
death, and showed his aversion to change in mili- 
tary as well as in political affairs. He died sud- 
denly on 14th Sept., 1852, at Walmer Castle, his 
residence as Warden of the Cinque Ports, and 
was buried in St. Paul’s Cathedral. Except 
during the Reform crisis, Wellington occupied 
an unexampled position of authority and in- 
fluence in the country, and the death of the 
* Iron Duke * was felt to be the passing of a 
national institution. His private character and 
disposition was hard and unamiable, and it has 
been said that “ the more one reads of Welling- 
ton, the more one respects him and the less one 
likes him ”. — Bibliography: Lord Roberts, The 
Rise of Wellington; Sir Herbert Maxwell, Life of 
Wellington; G. R. Gleig, Personal Reminiscences 
of the 1st Duke of Wellington. 

Wellington, a town of England, in Shrop- 
shire, with manufactures of farm implements, 
brass and iron ware, &c. Pop. (1021), 8148. 

Wellington, a town of England, in Somerset, 
with manufactures of woollens. From this place 
the Duke of Wellington took his title. Pop. (1921), 
5811. 

Wellington, the capital of New Zealand, 
situated on Port Nicholson, an inlet of Cook’s 
Strait, on the south-west extremity of the pro- 
vincial district of Wellington, North Island. The 
principal buildings are the Government House, 
the Houses of Legislature, the Government 
Buildings, and the Supreme Court. Pop. (1021), 
107,488. — ^The provincial district of Wellington 
has an area of 10,807 sq. miles. It is subject to 
earthquakes, but has a mild and equable climate; 
mean annual temperature at Wellington (142 
feet altitude), 55® F. (January, 62*5®; July, 47’5® 
F.); rainfall, 50*5 uu^es (fairly equally precipi- 
tated all the year round). Pop. (1021), 248,800. 

Wells, Herbert Geoige, British novelist and 
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social thinker, bom at Bromley, Kent, 1866. 
The son of a professional cricketer, he was at 
first employed in a drapery shop, but was able, 
by means of scholarships he had won, to study 
science. In 1888 he graduated with honours at 
London University, and for several years taught 
biology. In 189.3 he turned to journalism and 
literature, contributing to Nature and The 
Saturday Review. His first work. Select Con* 
versations with an Uncle, appeal^ in 1805. 
Interested in many subjects, science, sociology, 
and theology. Wells produced, besides novels 
dealii^ with the lower middle classes, works on 
socialism, politics, history, and theology, and 
a series of romances which contain sociological 
and scientific forecasts. It is, however, as a 
writer of romance, and not as a philosopher, 
historian, theologian, or even sociologist, that 
Wells will be remembered. As a novelist he 
ranks high, although he has not created any 
types of humanity. The quantity of his output 
has doubtless detracted from its quality. His 
works include: The Time Machine (1895), The 
Invisible Man (1897), The War of the Worlds 
(1898), Love and Mr. Lewisham (1900), Antici- 
pations (1901), Mankind in the Making (1908), 
A Modem Utopia (1905), Kipps (1005), New 
Worlds for Old (1908), Tono-Bungay (1909), Ann 
Veronica (1909), The History of Mr. Polly (1910), 
The New Machiavelli (1911), Marriage (1912), 
Mr. Briiling Sees it Through (1916), God the 
Invisible King (1917), Joan and Peter (1918), 
The Undying Fire (1919), An Outline of History 
(1920), Secret Places of the Heart (1922). Cf. A. 
W. Gomme, Mr. Wells as Historian, 

Wells, a city of England, in Somersetshire. 
United with Bath it gives the title to a bishop’s 
sec. It contains one of the most magnificent 
cathedrals in England, 415 feet long, with a 
transept measuring 155 feet; a central tower 
155 feet, and two western towers each 126 feet 
high. Pop. (1921), 4872. 

Welsbach Burner. When certain salts of the 
rare earths are heated to a high temperature 
they become incandescent, giving off a very white 
light (see Gas Manufacture). This was recognized 
by Welsbach, who made gas-mantles of these 
materials and heated then with Bunsen burners. 
Modem mantles are made of cotton, ramie, or 
artificial silk. An asbestos loop is used to bring 
the top together and serve as a means of support. 
After dipping the thread is burned out, and the 
oxide of thorium produced by heating. The 
mantle is then shaped and finally dipped in a 
stiffening solution, such as gun-cotton dissolved 
in alcohol and acetone. 

Welshpool, a mimicipal borough of Wales 
(Montgomery district), largest town in Mont- 
gomeryshire, on the Severn. It carries on the 
woollen manufacture. Pop. (1921), 5677. 
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Welwitschla (wel-wioh'i-a), a remarkable 
plant growing in Anthem Africa in dry regions 
near the western coast, between lat. 14** and 28° s. 
It presents a stem or rhizome forming a woody 
mass rising to a foot at most above the ground, 
and having a diameter of from 4 to 5 inches to as 
many feet, this mass bearing the two original 
cotyledonary leaves, which, when they reach 
their ftill development of 6 feet in length or so, 
become dry and split up into shreds but do not 
fall off. Every year several short flower-stalks 
are developed at the base of these leaves, but 
no other leaves are produced. There seems to be 
but one species, W, tnirabilia. It is placed among 
the Gnetales. 

Wen, an encysted tumour occurring on the 
scalp or other parts of the body. They are formed 
by the accumulation of sebum in a hair follicle, 
or in the recesses of the sebaceous gland of the 
hair sac, causing distension of the sac. An 
encysted tumour, in its commencement, is always 
exceedingly small, and perfectly indolent; and 
it is often many 3 nears before it attains any great 
size. The best mode of treatment is complete 
removal of the whole swelling by dissecting it 
out. 

Wends, the general designation used by Ger- 
mans for a section of the Slavonic race dwelling 
in Lusatia, and comprising the Sorbs and the 
Polabs, dwelling between the Elbe and the Oder. 
In the sixth century the Wends were a power- 
ful people, and cxscupied the country from the 
Elbe and the Saale on the west to the Bober 
on the east. Cut off from contact with the other 
Slavs and completely surrounded by (Germans, 
the Wends, numbering about 200,000, are now 
mostly germanized, and the Lusatian-Wendish 
speech is rapidly disappearing. There is, however, 
a Wendish national movement, and in 1010 the 
heads of the movement appealed to the Peace 
Conference and asked for self-determination. 

Wenlock, a municipal borough of England, 
in Shropshire. It comprises Much Wenlock, 
Brosel^, Madeley, Coalbrookdale, &c. There are 
laige iron and other industries. Pop. (1021), 
18,712. 

Wenlock Series, in geology, the middle divi- 
sion of the Upper Silurian S 3 ^stem lying immedi- 
ately below the Ludlow rocks, and so called 
from being typically developed on Wenlock Edge. 

Werdau, a town of Saxony, on the Pleisse; 
served by the Leipzig-Hof R^way. Machines 
and automobiles are made, and with iron- 
founding, wool and cotton dyeing and spinning, 
form the principal industries. Pop. 22,000. 

Werden, a town of Rhineland, Germany, on 
the Ruhr; served by rail to Essen. Wool-spinning, 
weaving, and dyeing, glass-blowing, brewing, and 
boot and doth manufacturing are the main 
employments. Pop. 18,000. 


WEREWOLF 

Werewolf (from A.S. toer, a man and wolf^ 
of. Gr. XuxdvOpcDwoc; Lat. verHpeUia; Ger. 
u)dhrwo\f; Fr. loup^garou), a man temporarily 
transformed into a wolf. The idea that such a 
transformation was possible seems to have been 
common to all Europe, and still lingers in Brit- 
tany, Serbia, and parts of Russia. Herodotus 
{Melpomene^ 105) says that the Neuri are sor- 
cerers, and that each Neurian changes himself 
once in the year into the form of a wolf, and 
continues in that form for several days. Ovid 
in his Metamorphoaes (i, 168 aeq,) tells the story 
of Lycaon, whom Jupiter transformed into a 
wolf. Pliny (Nat Hist, viii, 22^ relates how on 
the festival of Jupiter, Lyeseus, one of the family 
of Antaeus, was select by lot, and brought to 
the brink of the Arcadian lake. He then hung 
his clothes on an oak and plunged into the water, 
whereupon he was transformed into a wolf. 
Nine years after, if he had not tasted human 
flesh, he was permitted to resume his human 
shape. Virgil (Eclogtiea, viii, 07) mentions one 
Moeris, who became a w'olf and hid himself in the 
woods. In the Satiricon of Petronius Arbiter, 
Niceros, a freedman, tells (§ 61) a realistic story 
of a werewolf: when the wolf was wounded in 
the neck, the man was found in bed with a wound 
in the same place. Apuleius {Metamorphoaea^ ii, 
22) says that witches ** change their skin and 
turn themselves at will into sundry kinds of 
beasts, whereby they deceive the eyes even of 
the Sun and of very Justice; sometimes they are 
transformed into birds, sometimes into dogs and 
mice, and sometimes into flies **. Bodin says 
that the Royal Procurator-General once shot a 
wolf, and that the arrow had stuck in the beast’s 
thigh. A few hours after, the arrow was extracted 
from the thigh of a man lying wounded in bed. 
At Vernon, in 1566, witches and warlocks 
assembled in great numbers in the shape of cats. 
Some men were attacked by them and wounded 
several of them; next day a number of woimded 
women were found in the town. In the British 
Isles, since there are no wolves, witches take the 
shape of hares and cats; but it was npt so always. 
Gervase of Tilbury writes: “ Vidimus enim fre- 
quenter in Anglia per lunationes homines in 
lupos mutari; quod hominum genus genUphoa 
Galli nominant, Angli vero were-vu^ dicunt **. 
Richard Verstegan in his Reatitution of Decayed 
Intelligence (1605) says: ’^The werwolves are 
certayne sorcerers, who having anno 3 mted their 
bodies with an oyntment which they make by 
the instinct of the devill, and putting on a oer- 
tajme inchaunted girdle, doe not onely unto the 
view of others seeme as wolves, but to their owne 
thinking have both the shape and nature of 
wolves, so long as they weare the said girdle. 
And th^ do dispose themselves as very wolves, 
in wourrying and killing, and most of humane 
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creatures.** Epistemon, in the Danumologie of 
King James VI and I, does not believe in ** war 
woolfes **; for he says: ** There hath indeede 
becne an olde opinion of such like things; for 
by the Qreekes they were called Xuxd^v0pco77oi« 
which signifieth men-wolfes: But to tell you 
simply my opinion in this, if any such thing 
hath beene, I take it to haue procei^ed but of a 
naturall super-abundance of Melancholy, which 
as we reade, that it hath made some thinke 
themselves pitchers, and some horses, and some 
one kinde of beast or other, so suppose I that it 
hath so viciat the imagination and memory of 
some, as per ludda interuallat it hath so highly 
occupied them, that they haue thought them- 
selues very Woolfes indeed at these times: and 
so haue counterfeited their actions in going on 
their hands and feete, preassing to deuoure women 
and barnes, fighting and snatching with all the 
towne dogges, and in vsing such like other 
brutish actions, and so to become beasts by 
a strong apprehension, as Nebuchadnezzar was 
seuen yeeres.” See Lycanthropy, — Cf. S. Baring- 
Gould, A Book of Were-Wohes, 

Wernigerode, a town of Prussia, on the 
Holzcmme, at the foot of the northern versant 
of the Harz Mountains; junction for Nord- 
hausen, on the Heudeber-Harzburg Railway. 
Sawmilling, dye-stuffs, brewing, and the making 
of agricultural machinery and photographic 
material are the chief employments. Pop. 
20 , 000 . 

Wesel (vfi'zl), a river-port in Rhenish Prussia, 
at the coi^uence of the Rhine and Lippe, both 
spanned by bridges, 80 miles n.n.w. of Diissel- 
dorf. Manufactures include soap, wire, and 
cement. Pop. 24,440. 

Weser (vfi'z^r), a river of Germany, formed 
by the junction of the Fulda and Werra at 
Miinden, flows generally in a north-west direc- 
tion, and, after a very circuitous course, traverses 
the city of Bremen, and then falls by a wide 
mouth, very much encumbered with sand-banks, 
into the North Sea. Its length, including the 
Werra, is about 480 miles. The navigation for 
vessels of large size ceases at Bremerhaven. 

Wesley , Charles, English hymn- writer, younger 
brother of John Wesley, bom at Epworth 1708, 
died in 1788. Educated at Westminster School, 
and Christ Church, Oxford, he accompanied his 
brother to Georgia as an ordained clergyman in 
1785-6, but soon after his return to England he 
became a preacher in the Methodist connection, 
and materially assisted the success of the move- 
ment by his numerous hymns, large collections 
firom which have been frequently published. 

Wesley, John, the founder of Wesleyan 
Methodism, was l^m at Epworth, Lincolnshire 
(his father being rector of the parish), 17th June, 
1708, died 2nd March, 1791. Educated at the 


Charterhouse, and at Christ Church, Oxford, he 
took his degree of b.a. in 1724; was ordained 
deacon in 1725; became a Fellow of Lincoln 
College, and lecturer and moderator in classics 
in 1726; and took priest's orders in 1728. He 
then gathered together a number of pupils and 
companions who met regularly for religious 
purposes, and by so doing acquired the name of 
Melodists. Among these companions were 
Hervey, Whiteflcld, and Law, the author of A 
Serious Call to a Devout and Holy Life, In 1785 
Wesley accepted on invitation from General 
Oglethorpe to go out to America to preach to 
the colonists of Georgia. After a stay of two 
years he returned to England (Feb., 1788), and 
in the following May an important event took 
lace in his life, namely, his conversion. In 
une he paid a visit to Ilermhut, the Moravian 
settlement, returning to England in September. 
Early in the following year (1739) he began 
open-air preaching, in which he was closely 
associated with Whitefleld, from whom, however, 
he soon separated, but without a permanent 
personal breach. Having now the sole control 
of the religious body which adhered to him, he 
devoted his entire life without intermission to 
the work of its organization, in which he showed 
much practical skill and admirable method. 
His labours as an itinerant preacher were in- 
cessant. He would ride from 40 to 00 miles in a 
day. He read or wrote during his journeys, and 
frequently preached four or five times a day. 
He married in 1750 Mrs. Vazeille, a widow with 
four children, but the union was unfortunate, 
and they finally separated. He held strongly to 
the principle of Episcopacy, and never formally 
separated from the Church of England. His 
collected works were published after his death 
in thirty-two vols, 8vo. He contributed to the 
collection of hymns, the greater part of which 
was written by his brother Charles. See 
Methodists, — ^Bibliography: C. T. Winchester, 
Life of John Wesley; W. H. Fitchett, Wesley and 
his Century; The Journal^ edited by N. Cumock; 
F. J. Snell, Wesley and Methodism; R. Southey, 
Life of Wesley. 

Wessex, the district of England which in- 
cludes the modem counties of Berkshire, Hamp- 
shire, Wiltshire, Dorset, and Somerset. It 
represents the ancient kingdom of the West 
Saxons, about the origin of which there has been 
considerable controversy. The older view, that 
the West Saxon invaders entered the country 
by Southampton Water and made their first 
capital at Winchester, has been challenged 
writers who trace the earliest West Saxon settle- 
ments to the Thames Valley, with an eariy 
capital at Dorchester (in Oxfordshire). The 
West Saxons, having brought the British in 
Devon and Cornwall under their rule, began to 
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hold a leading place among the English king- 
doms, and after the fall of Mercia, in the end 
of the eighth century, Wessex attained the 
hegemony in England. Its great King Egbert 
(802-889) established the power of Wessex over 
the whole south of England and over East 
Anglia by the victory of Ellandune (the locality 
of which is doubtful) in 825, and subsequently 
extended his supremacy over Mercia and 
Northumbria. The leadership thus acquired 
was retained by his descendants, though the 
power, and even the existence, of Wessex was 
placed in grave jeopardy by the Danish in- 
vasions, which became serious about the time 
of Egbert’s death. His son, Ethelwulf, his four 
grandsons, Ethelbald, Ethelbcrt, Ethelred I, and 
Alfred the Great, and his great-grandson, 
Edward the Elder, were the leaders of the 
English in the long, and ultimately successful, 
struggle with the Danes. In the course of the 
conflict, the royal families of the other English 
kingdoms became extinct, and Edward the 
Elder was acknowledged as the King of all 
England. His descendants occupied the English 
throne until the death of Edward the Confessor 
in 1065, except for the period of the later Danish 
invasions (1016-42). The blood of the old English 
or West Saxon House was brought into the 
Norman royal family by the marriage of Henry I 
to the daughter of the Saxon princess Margaret 
who was the wife of Malcolm III of Scotland. 
Until after the Norman Conquest, Winchester, 
the capital of Wessex, was the capital of England, 
and English history in the ninth, tenth, and 
eleventh centuries is the history of Wessex. 

West, Benjamin, English painter, bom at 
Springflcld, Pennsylvania, in 17.38, died in Lon- 
don in 1820. He visited England in 176.3, and 
was so well patronized that he determined to 
make it his future residence. He painted Hector 
and Andromache^ The Return of the Prodigal Son, 
and an historical painting of Agrippina, the last 
for the Archbishop of York, who introduced him 
to George III. The latter became his steadfast 
patron, and gave him commissions to the extent 
of about £1000 a year for upwards of thirty 
years. On the death of Reynolds, in 1702, West 
was elected president of the Royal Academy. 

West Africa, a general term used mainly in 
the political sense to include certain British and 
French colonies. British colonics are: Gold 
Coast (including Ashanti), Sierra Leone, Nigeria, 
and Gambia. French West Africa is sometimes 
considered as the whole of the west of that 
continent, north of the equator,, that belongs to 
France. French colonies are: Ivory Coast (see 
Konakry), Upper-Senegol-Niger (French Sudan), 
Senegal, Upper Volta, and Dahomey. Portuguese 
Guinea is in West Africa, but Portuguese West 
Atrica is Angola (q.v.). Togoland is now politi- 


cally non-existent. Liberia is an independent 
state. Articles on all the above colonies, &c., 
should be consulted. See also Africa; Geography 
(section II, A. 4); Colony; French Congo; 
Angola; Guinea; Volta (river); Senegal (river); 
Niger (river); Ashanti; &c, — Bibliography: 
Peace Handbook No. 90, British West Africa 
(general); Peace Handbook No. 100, French West 
Africa; both published by H. M. Stationery 
Oiflee, and dealing with the political history, 
social and political conditions, government, &c., 
of the region. 

West Bromwich, a municipal borough of 
Staffordshire, England. It is the centre of a 
mining and manufacturing district, and has grown 
largely of late years. Pop. (1021 ), 78,761 . 

Westbury, an ancient town of Wiltshire, 
England, on a plain, 21 miles north-west of 
Salisbury; with manufactures of woollen cloths. 
Pop. 8700. 

Westcott, Brooke Foss, bom in 1825, died in 
1901 . He was assistant-master at Harrow 
(1852-69), residentiary Canon of Peterborough 
(1869-88), regius professor of divinity at Cam- 
bridge (1870-90), Canon of Westminster (1888- 
90), and in 1890 he succeeded Lightfoot in the 
see of Durham. The revision of the Greek text 
of the New Testament occupied him and Dr. 
Hort for twenty-eight years, and resulted in the 
publication of their important work. The New 
Testament in the Original Greek, in 1881. This 
text formed the basis of the Revised Version of 
the New Testament. 

West Derby, a parliamentary division of 
Liverpool, forming a wealthy residential suburb 
of the city. Pop. 149,000. 

Western Australia, the largest and most 
westerly state of the Australian Commonwealth, 
}>ounded on the cast by an arbitrary frontier 
lying along the 120th parallel of f.. long; area, 
975,920 sq. miles; pop. (1021), 332,218 (177,018 
moles) 

Physical . — ^There is a coast-line of 4850 miles, 
representing one mile of seaboard to 224 sq. 
miles of hinterland. Westralia* is generally a 
vast undulating plateau (1000 to 2000 feet 
altitude), a region of interned drainage, with low, 
rounded hills separated by brood, shallow valleys, 
and bounded by steep scarps that in places 
assume the form of hills, as in the Darling range 
(Mount William, 2500 feet), known in various 
sections under different names, and running 

* Full-blooded aboriffinals are estimated to number 
25,587 (13,611 males) out of a Commonwealth total of 
58,771, and of the former number some 10,000 are out of 
touch with civilization. There are 1^75 half-caste abori- 
g^s and about 5580 full-blood Asiatics out of a non- 
European population of 7282 (1624 being half-caste and 
the rest fuU-blood). 

'The term WestrcHa is not official. It was coined by 
Professor J. W. Gregory as a convenient abbreviation, and 
is used as such here. — Cf. Geographical Journal, vol. xlviii 
(1916), note to p. 331. 
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parallel to the west coast at a distance from it 
of from 18 to 20 miles. Other ranges are: the 
Stirling range (Bluff Knoll, 8640 fleet); Russell 
range, between Esperance Bay and Israelite Ba3r; 
and the Kimberley ranges (Mount Hann, 2800 
feet), mountains of Cambrian, Silurian, and 
Devonian rocks, trending from north-west to 
south-east, and fringed by a belt of Carboniferous 
rocks. Mount Bruce (4025 feet) is possibly the 
culminating point of all the Westralian moun- 
tains. Coast^ rivers ore more or less short and 
turbulent, and include, from south to north, 
the Swan, Greenough, Murchison, Gascoyne, Ash- 
burton, Fortescue, Fitzroy, Diy^ale, and Ord.^ 
Climate , — In the south-west the climate is one 
of the finest in the world, and may be represented 
by Perth (197 feet altitude), which enjoys a 
mean annual temperature of 64° F. (July, 55°; 
February, 74°) and a mean annual rainfall of 
from 83 to 84 inches. The highest temperature 
recorded is 108*4° F., and the lowest 84*2° F. 
Albany (pop. 4000), also in the south-west, has 
a mean annual rainfall of 86*7 inches. Coolgardie 
(1889 feet altitude) has a mean temperature of 
64*4° F. (January, 77°; July, 51°) and a rainfall 
of 0 inches (1*8 inches in May). Broome (68 
feet altitude), in the north-west, has a tempera- 
ture of 80° F. (January, 86°; July, 70°), rainfall 
23 inches; Wyndham (28 feet; on Cambridge Gulf 
in the far north), 85° F. for the year (November, 
00°; July, 70°), rainfall 28 inches; and Nullgara 
(1205 feet; in Pilbarra gold-field in the north- 
west), 76*5® F* for the year (January, 90°; July, 
59°), rainfall 12*7 inches. See climate and 
physical maps under Australia, 

Production . — Westralia is chiefly important 
for its minerals, among which gold takes pride 
of place, followed by cool and silver (os a by- 
prc^uct of lead). Out of a total Commonwealth 
gold-production of 1,742,589 oz. during the 
period 1911-20, Wcstralia's output amounted to 
1,067,080 oz. There arc large deposits of iron 
ore. Minerals produced in small quantities 
include: stibnite (the chief ore of antimony), 
tantalum, scheelite (one of the chief ores of 
tungsten), molybdenite, manganese (black oxide 

* As already noted, the Plateau is a region of internal 
drainage, and a prominent physical feature is its lake-system, 
which, on the map, is clearly defined; but in reuity it 
comprises a series of basins or depressions which, after heavy 
rains, may form very shallow lakes, although more generally 
they become large salt-marshes, and in the dry season are 
mere pans with muddy, salt-encrusted, clay bottoms. There 
are mwards of 190 of these * lakes *, which have been shown 
by Ur^^ory and others to be of fluviatile origin, and to 
represent me last vestiges of senne proto-histone river- 

ssrstem which, during a period of desiccation, was broken 

up into a series of basins of internal dramas. The Plateau 
itself is an uplifted peneplain. During Miocene times it 
underwent base-levelling of its rivers^and was uplifted about 
xooo feet during Pliocene times. The lake-system affords 
proof of the £sct that, at some remote period, Westralia was 

much better watored than it is to-day, and it is thought that 

a poriod of desiccation followed the imlift, which caused 
a oiininution in internal rainGsU. The Nuocene river-system 

was then broken m^by the inability of its streams to keep 


existing in Kimberley region), cobalt (around 
Norseman and Kanowna), asb^os, arsenic, tin, 
alunite, graphite, magnesite, and some precious 
and semi-precious stones (tourmalines, garnets, 
emeralds, &c.). Guano deposits exist on Abrothos 
Island, off the coast, near Geraldton. Almost 
inexhaustible gypsum-deposits are located on 
the shores of Lake Austin, and laige quantities 
are known to exist at Lake Seabrook. Of a total 
of 8496 miners in 1920, 7087 were engaged in 
the mining of gold. Westralia is the least 
developed commercially and industrially of all 
Australian states.* The pearl and pearl-shell 
fishing dates from 1850, and has its head- 
quarters at Broome, on Roebuck Bay, in the 
Dampier division. Agriculturally, the state is 
progressive, wheat yielding an average of 9 
bushels to the acre, oats 12 bushels, and barley 
11 bushels. Wine-growing and the production 
of raisins and currants, as well as fruit-growing 
(nectarines, apples, oranges, pears, plums; and 
bananas, lemons, and apricots in smaller 
quantities), ore developing rapidly. In the dry 
region of the plateau, &c., the water-supply 
presents a problem which is partially solved by 
the use of Artesian water.* For flora sec Australia, 
Woods include the jorrah, karri, salmon gum, 
tuart, and wandoo. 

Oovemment, dbc. — Settled in 1829 as the Swan 
River Settlement, Westralia became a penal 
settlement in 1850, and remained such until the 
abolition of transportation in 1868. Responsible 
government followed in 1890, and in 1900 the 
colony became a state of the Australian Common- 
wealth. The administration is vested in a 
Governor appointed by the King and assisted by 
a Cabinet of Ministers. There is a bicamerM 
Legislature consisting of a Legislative Council 
(30 members, elected from 10 electoral provinces 
for six years) and a Legislative Assembly (50 
members from 50 constituencies, elected for 
three years). Members of both Houses have 
free passes over the Government railways, and 
receive payment at the rate of £400 per annum. 
The capital city is Perth. Boulder (pop. 8220), 
Bunbury (4500), Geraldton (4000), and Albany 

their channels free from the invad^ sand-dunes, and the 
remnant of these rivers remains in the Westralian lake- 
system of to-day. Another theoiy supposes the Westralian 
lakes to be inlets from some tidid sea, i.e. to be marine, 
instead of lacustrine and fluviatile. — ^BlBLlooitWHY: J. W. 
Gregory, The Lake System of WestrtUia (map and biblio- 
grapWb Geographical Journal, vol xliii (1914I. PP* 656-44; 
and The Central Lakes of Westralia and the Westralian Pene- 
plain, Geogrc^ical Journal, vol. xlviii (19x6), pp. 3a6-3x, 
and note on p. 514. 

* The Northern Territory is not a state, but a Territory 
of the Commonwealth. 

* See note Artesian Basins under Queensland. Westralia 
has five such basins, viz. the Carnarvon or North-West 
Basin, between Burton and Murchison Rivers; the Broome 
or Gulf Basin, in the fsr north; the Desert B^n, between 
FitzTOT and de Grey Rivers; Perffi Basin, between Dongarra 

and Cape Leeuwin. upon which Perth and Freemantle 

largely depend for their water-supply; and the Eucla Basin, 

lying along the south coast east of Isxadite Bay. 
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(4000) are important towns. Protestant religious 
denominations in order of importance are: 
Anglican (by far the chief), Methodist, Presby- 
terian, and Congregationalist. Roman Catholi- 
cism is the second religion in numerical strength, 
coming after, but much behind, the Church of 
England. 

Baihvays, — There was, in 1021, a total milci^ 
of 4006, of which 454 miles represented part of 
the Kalgoorlie-Port Augusta section of the Trans- 
Australian Railway, Federal property, and on the 
4-ft.-8^-in. gauge. State railways had a mileage 
of 8540, all of 8-ft-O-in. gauge. See New South 
Wales and South Australia^ under Communica- 
tions, 

West Ham, a county borough of Essex, 
England, and part of Greater London, about 
4 miles ^.n.e. of St. Paul's. It returns four 
members to Parliament. Pop. (1021 ), 800,005. 

Westhoughton, an urban district and 
parliamentary division in Lancashire, 5 miles 
W.S.W. of Bolton; with manufactures of silk and 
€X)tton, and coal-mining. Pop. (1021), 15,508. 

West Indies, an arcliipelago extending be- 
tween the coast of Florida on the north and the 
Venezuelan seaboard on the south, and separating 
the Atlantic Ocean on the east, from the Carib- 
bean Sea and the Gulf of Mexico on the west. 
The group is sometimes known os the Antilles, 
and is divided into Greater and Lesser Antilles. 
The former includes the islands of Cuba, Jamaica, 
Haiti, and Porto Rico; and the latter is divided 
into Leeward and Windward groups. To the 
north arc the Bahamas, and in the south 
Trinidad and Tobago. See Colony^ Leeward 
Islands; Windward Islands; and articles on 
groups, islands, towns, &c, 

Westland, a provincial district of the southern 
island of New Zealand, is bounded by the pro- 
vinces of Canterbury, Nelson, and Otago, and 
by the Pacific Ocean. It is a long narrow strip 
about 200 miles in length, with an average 
breadth of 80 miles, and has an area of 4881 sq. 
miles. Considerable quantities of gold have been 
obtained. Among other minerals are coal, lead, 
silver ore (galena), copper, iron, and tin. The 
capital is Hokitika. Pop. (1021), 14,181. 

Westmeath, a county of Ireland, in the pro- 
vince of Leinster, with an area of 484,665 acres. 
The surface is hilly in the north, but elsewhere 
undulates gently. The drainage is shared be- 
tween the Shannon and the Boyne. The former, 
with its expansion Lough Ree, forms the western 
boundary of the county; other rivers ore the 
Brosna and the Inny; and there is a group of 
large loughs. The principal grain-crop is oats, but 
the laiger part of the available surface is devoted 
to grazing. Important means of communication 
are furnished by the Shannon, the Royal Canal, 
and a branch of the Grand CfuiaL Westmeath 


was severed from Meath (q.v.) in 1548. The 
county town is Mullingar. Pop. 59,986. 

Westminster, a city and metropolitan 
borough of London. Within the city area are 
Westminster Hall (see London)^ Westminster 
Abbey, the Houses of Parliament, royal palaces, 
chief Government buildings, &c. Westminster 
had a royal residence as early as the time of 
Eklward the Confessor, and derives its name 
from the Minster (the Abbey), which was called 
^ west ’ to distinguish it from the Minster 
oceupying the site of modem St. Paul's. The 
Manor of Westminster was a de Mandeville 
possession at the time of Domesday, but sub- 
sequently passed to the Davieses, and then to 
the Grosvenors, who possess the modem ducal 
title. Among interesting features of the borough 
arc its parks: St. James's, Hyde Park, and Green 
Park. The first (01 acres) dates in its present 
form from the reign of George IV; the second 
(338 acres) was fonned by Henry VIH in 1536, 
and was a royal hunting-ground in the time of 
Elizabeth and a racing centre under Charles I. 
The Rotten Row (i.e. ‘ Route du Roi * — the 
King's drive) is a fashionable riding-enclosure 
at the present day. The Green Park (60 acres) 
adjoins St. James's Park, and Buckingham 
Palace overlooks them both. Whitehall is the 
home of Government offices, and meets at Charing 
Cross the spacious thoroughfare of the Mall, 
which runs down in a perfectly straight line to 
the massive memorial to Queen Victoria that 
stands before the main gate of Buckingham 
Palace. On the right are Marlborough House and 
St. James's Palace, on the left St. James's Park. 
St. James's Palace, founded about 1188 as an 
hospital for lepers, was bought and raised to 
the dignity of a palace by Henry VIII, and was 
the town seat of sovereigns from Anne to 
William IV. Marlborough House dates only 
from 1710, when it was built by Wren for the 
Duke of Marlborough. It was purchased by the 
Crown in 1817, and is now town house of the 
Prince of Wales. Buckingham Palace occupies 
the site of the seats of the Dukes of Buckingham. 
It was planned in the reign of George IV and 
completed by William IV, and was first occupied 
by Queen Victoria, who went there in 1887. The 
palace gardens cover some 40 acres. The Houses 
of Parliament extend along the river from 
Westminster Bridge and face Westminster 
Abbey. A feature is the dock-tower housing 
* Big Ben *, a four-faced dock, each free being 
288 feet in diameter. A central tower surmounts 
the great octagonal hall from which Commons, 
Lords, and St. Stephen's Chapel may be entered. 

Westminater Abbey, the coronation ohurdi 
of the sovereigns of England, and one of the chief 
ornaments of London, is a magnificent Gothic 
pile, situated near the Thames, and adjoining 
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the Houses of Parliament. In 1005 a church was 
built heie in the Norman style by Edward the 
Confessor. Part of this structure still remains 
in the pyx-house and the south side of the 
cloisters; but the main building, as it now stands, 
was begun in 1220 by Henry III (who built the 
choir and transepts), and was practically com- 
pleted by Edward I. Various additions, however, 
were made (including the nave and aisles, the 
west front, and the Jerusalem Chamber) down 
to the time of Henry VII, who built the chapel 
which bears his name, while the upper parts of 
the two western towers were designed by Sir 
C. Wren. The extreme length of the church, 
including Henry VII*s chapel, is 501 feet; 
breadth of transepts, 208 feet; height of the roof, 
102 feet; height of towers, 225 feet. The corona- 
tion ceremony takes place in the choir, where the 
‘ coronation stone * brought away by Edward I 
from Scotland is placed beneath the scat of the 
king’s coronation chair. Westminster Abbey is 
distinguished as the burial-place of numerous 
English kings from Edward the Confessor to 
George II; the north transept is occupied chiefly 
by monuments to warriors and statesmen; the 
Unknown Warrior (q.v.) lies in the nave; while 
in the south transept is situated ‘ Poets’ Comer ’, 
the burial and memorial place of most of Eng- 
land’s great writers from Chaucer to Browning and 
Tennyson. — Cf. M. Sturgeon, Westminater Abbey, 

Westminster Assembly of Divines, a cele- 
brated assembly held at Westminster for the 
settlement of a general creed and fomi of wor- 
ship throughout Great Britain. By an ordinance 
passed 12th June, 1643, 121 cleigymen, with ten 
lords and twenty commoners as lay assessors, 
were nominated as constituents of the assembly. 
The assembly held its sittings from 1st Jufy, 
1648, till 22nd Feb., 1640. Among the results 
of its deliberations were the Directory of Public 
Worahipy the ConfeasUm of Faiihy and the Larger 
and Shorter CatechiitmSy which remain practically 
the standards of the Presbyterians to the present 
day. At the Restoration the whole proceedings 
of the Westminster Assembly were annulled as 
invalid. 

Westminster Hall, the hall of the old palace 
of Westminster, was erected by Richard II 
(1897-^) on the foundations of a structure built 
by William Rufus and completed in 1097. It 
has a fine porch, and its hammer-beam roof of 
carved timber is considered the most notable of 
its kind. Much of the wood of this roof was 
eaten away by the tunnelling larvse of the death- 
watch be^e {Xeaibbiuim teaaeUatum)^ and the 
roof was restored and reinforced with steel 
between 1914 and 1928. The length of the build- 
ing is 290 feet, breadth 08 feet, and height 110 
fert. 'This bidding Is dosely associated with 
many stirripg events in English history; but it 


is chiefly remarkable as the place where were held 
such great State trials as those of the Chancellor 
More, Lady Jane Grey, the Earl of Strafford, 
King Charles I, and Warren Hastings, and as 
the centre of the highest English courts of law 
till these were removed in 1888 to the new 
buildings erected for their accommodation. The 
hall now serves as a fine vestibule to the Houses 
of Parliament. 

Westminster School, or St. Peter’s Ck>l- 
lege, Westminster, one of the great public 
schools of England, was founded in 1560, and 
was reorganized in 1868. There are forty founda- 
tioners, the number of vacancies yearly being 
ten. Among the famous headmasters of West- 
minster School were Nicholas Udall, Dr. Busby, 
and James Gow. Among its famous pupils were 
Ben Jonson, Dryden, Warren Hastings, and 
Gibbon. 

Westmorland, a county in England, bounded 
by Cumberland, Lancashire, Morecambe Bay, 
Yorkshire, and Durham; area, 504,917 acres. 
The surface, with the exception of a small por- 
tion in the south sloping to Morecambe Bay, is 
very mountainous. The Pennine Chain, entering 
it at Cross Fell on its northern frontier, stretches 
across it in the north-east, and then curves ' 
round, forming the boundary between it and 
Yorkshire; while the principal chain of the Cum- 
brian Mountains forms its boundary frrom Hel- 
vellyn (8118 feet) to Bow Fell (2959 feet), and 
sends a lofty branch nearly across its centre. 
Much of the celebrated lake-scenery of England 
is within the limits or on the borders of this 
county, the chief lakes being Ullswater, Gras- 
mere, Rydal Water, and Windermere. The 
principal rivers are the Eden, Lune, and Kent. 
The minerals include graphite, roofing-slate, 
marble, and small quantities of ooal, lead, and 
copper. The arable land is mostly confined to 
the valleys, while the greater part of the remain- 
ing Burlkce is in natural pasture, or under wood. 
Appleby is the county town. Pop. (1921), 
65,740. 

Weston-super-Mare, a seaport and watoing- 
place in England, in the county of Somerset, on 
the Bristol ChanneL It is recommended as a 
place of resort both in winter and summer. Pop. 
(1921), 81,658. 

Westphal Balance, an apparatus used for 
finding the specific gravity of milk. The essential 
part is a steel yard, with ten notches on the 
longer side. To find the specific gravity of any 
milk, a quantity is mixed and poured into a 
glass cylinder, the plummet hanging from the end 
hook being completely immersed in it. The 
largest rider is hung on the hook, and the other 
riders are adjusted cm suitable notches until the 
pointer indicates equilibrioiD, when the specifio 
^avity is read off by counting one for the rider 
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on the hook, and the second, third, and fourth 
decimal plam for the notches carrying the 
second, third, and fourth riders respectively. 
The milk sample is tested at 60° F., or a cor- 
rection must made in the reading. 

Westphalia, (Ger. Westfalen), a western 
province of Prussia, Germany; area, 7807 sq. 
miles; pop. 4,488,115 (see Prussia), It consists 
of a part of the North German Plain centring 
at Miinster (the capital), and enclosed by the 
hills of the Teutoburger Wald and the Sauerland, 
and by the Rhine Valley on the west. Navigable 
streams include the Ruhr, Lippe, Weser, and 
Ems. Westphalia is chiefly noted as the locus 
of the Ruhr coal-basin, and is one of the most 
highly industrialized regions on the face of the 
earth. After coal, iron is next in importance. 
Zinc, lead, antimony, salt, and mercury are also 
mined. Manufactures indude linens and textiles 
generally (Bielefeld, Herford, Warensdorf, See.), 
sugar, paper, glass, chemicals (especially sul- 
phuric acid), and pottery; but iron and steel is 
the paramount manufacture, centring on Essen 
and embracing whole towns, such as Bochum, 
Dortmund, Hagen, Siegen, Liidenscheid, and 
Altena. 

West Point, the Sandhurst of the United 
States, the military academy of the United 
States army. It occupies a reservation of some 
8500 acres on the right bank of the Hudson 
River, in Orange county, New York State, and 
is served by the West Shore Railway. An ofilcers' 
academy was established there in 1704, but was 
reconstituted more or less in its present form 
by President Jefferson during 1802. 

Westport, a seaport of Ireland, county of 
Mayo, at the mouth of a small river in Clew Bay. 
It is a favourite bathing-resort, and has a trade 
in agricultural produce. Pop. 8700. 

West Virginia, a state in the South Atlantic 
division of the United States. It is entirely 
inland, and is bounded on the west for some 
8000 miles by Ohio River, from which the surface 
rises eastwards to the Alleghany Mountains, a 
massive, rugged, limestone plateau drained 
almost entirely to the Ohio. In the north-cast 
is a valley zone drained mainly to the Potomac. 
A thin, northward extension of the state between 
Pennsylvania and Ohio is known os the Pan- 
handle. Charleston is the state capital; other 
towns are Wheeling (pop. 56,200), Huntington 
(50,200), and Parkersburg (20,000). There are 
over 10,000 miles of railwa}n3, and transport on 
the Ohio is highly developed. Although the 
state may be class^ as primarily an agricultural 
one, it is also the second producer of minerals 
in the United States, and its vast coal-field, 
tiq>ped by rail and river, covers an area of over 
17,000 sq. miles, and produced 78,125,000 tons 
of coal in 1020. There are also extensive petro- 


leum and natural-gas resources. Manufacturing 
industries are important. Besides the ordinary 
cereal crops, hay, roots, &c,, West Virginia 
produces apples, grapes, peaches and plums, 
and a large amount of tobacco. Dairying and 
sheep-farming are progressive. Of a total 
population of 1,468,701 (1020), 86,845 were 
negroes, and 61,006 were aliens (14,000 Italians, 
8800 Germans, 8400 English, and 1500 Irish). 
Roman Catholic, Presbyterian, Methodist, and 
Baptist are the chief religious denominations. 
Primary instruction is compulsory between the 
ages of eight and fourteen years, and is free at all 
ages from six to twenty-one. The West Virginia 
University is located at Morgantown. State area, 
24,170 sq. miles (148 sq. miles being water). 

West Virginia, formed in 1862 from the 
western portion of the state of Virginia, was 
admitted to the Union in 1862. There are 55 
counties. The Legislature is bicameral, com- 
prising a Senate (80 members, elected for four 
years, one-half seeking biennial re-election) and 
a House of Delegates (94 members, elected for 
two years). Two Senators and 6 Representatives 
are sent to Congress. 

Westward -Ho, a sea-bathing place of Eng- 
land, in the county of Devon, on Barnstaple Bay, 
about 8 miles north-west of Bideford. Wcjstward- 
Ho College is a military school, celebrated as the 
school described in Kipling's Stalky and Co. 

Wetzlar, a town of Rhenish Prussia, at the 
junction of the Lahn and Dill. It was anciently 
a free imperial town, and was the seat of the 
imperial German court of justice from 1698 to 
1806. Pop. 12,500. 

Wexford, a maritime county of the Irish Free 
State, in the province of Leinster, bounded by 
Wicklow, St. George's Channel, the estuary of 
the Suir and Barrow, Waterford Harbour, Kil- 
kenny, and Carlow; area, 580,950 acres. The 
chief inlet on the east coast is Wexford Harbour, 
which, though spacious, is of intricjate navigation 
and obstructed by a bar. The surface of the 
interior is hilly, rising into a ridge on the north- 
west, declining into a level peninsula to the south- 
east. The chief rivers are the Slaney and Barrow. 
The prevailing soil is stiff clay, generally well 
cultivated, and producing oats, wheat, barley, 
and potatoes. The fisheries are extensive. Pop. 
102,278. 

Wexford, the county town of Wexford, Irish 
Free State, a seaport on the River Slan^, where 
it enters Wexford Harbour. The town has a 
county court-house, town hall, prison, theatre, 
barracks, and a Roman Catholic college. The 
herring and salmon fisheries employ many per- 
sons; malt is manufactured, and distilling, brew- 
ing, and shipbuilding are cfuried on. The chief 
trade is in exporting grain, cattle, poultry, and 
butter. Pop. 12,000. 
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Wexid, or Vexi5, Southern Sweden, in the l&n 
of Kronoberg; served by the Alfvesta-Carls- 
krona Railway, &c. It is a cathedral town, the 
seat of a bishop, and has iron-founding, brewing, 
and match-making industries. Pop. 9000. 

Weyman, Stanley John, English novelist, 
bom in 1855, was educated at Shrewsbury School, 
and Christ Church, Oxford, where he graduated 
in 1877. Called to the Bar in 1881, he practised 
for a time. In 1800 he began his literary career 
by an historical romance entitled The House of 
the Wolf. His reputation was first secured by his 
brilliant story of the French Huguenots, A 
Gentleman of France (1898). His later novels, 
mainly historical, include: Under the Red Robe 
(1894), My Lady Rotha (1894), The Red Cockade 
(1895), The Man in Black (1806), Shrewsbury 
(1897), Count Hannibal (1001), The Abbess of 
Vlaye (1004), Starvecrow Farm (1905), Cfttp- 
pinge (1906), and The Great House (1010). 

Weymouth and Melcombe-Regis, a seaport 
and municipal borough of Dorsetshire, England. 
Weymouth is on one side, Melcombc-Regis on 
the other of the small river Wey, over which 
is a bridge. There is a considerable coasting 
trade, the chief export being Portland stone. 
Melcombc-Regis attracts numerous visitors both 
in summer and winter, owing to its bathing 
facilities and mild winter climate. There is a 
large traffic with the Channel Islands. There is a 
fine esplanade. Pop. (1921), 24,570. 

Whale t the common name given to the larger 
mammals of the order Cetacea (q.v.). They arc 



Greenland or * right* Whale {Bdlana mysticitus) 

characterized by having fin-like anterior limbs, 
the posterior limbs being absent, but having their 
place supplied by a large horizontal caudal fin 
or tniy Their abode is in the sea or the great 
rivers, and they resemble the fishes so closely 
in external appearance that even some of the 
earlier zoologists regarded them as belonging to 


that class. The Baleenidse and Balaenopteridse, 
or whalebone whales, are distinguished by the 
absence of teeth, and by the presence of baleen 
or whalebone in the mouth. The typical repre- 
sentative of the Balffinids is the common Green- 
land or * right * whale (Balcena mysticitus), so* 
valuable on account of the oil and whalebone* 
which it furnishes (see Blubber; Whalebone). It 
principally inhabits the Arctic seas, but it is also 
found in considerable numbers in many other 
parts of the world. Its length is usually about 
60 feet, and its greatest girth of body fri)m 80 to 
40 feet. The plates of baleen serve to strain out 
from the water taken into the mouth the ptero- 
poda or other small creatures on which these* 
large animals chiefly subsist. The nostrils openi 
on the top of the head, and are known as ‘ blow- 
holes *; through these air from the lungs i» 
expired, but water is not ejected in the act of 
* blowing * or ‘ spouting *. The Balaenopteridse 
include the rorquals, distinguished by a smaller 
head, fUrrowed throat, and the possession of a 
dorsal fin (see Rorqual). Of the Physeterida;, 
which have no baleen plates, and are also known 
as ‘ toothed whales *, the best-known species is 
the sperm-whale or cachalot (Physeter macro- 
cephdlus), which averages from 50 to 70 feet in 
length (see Sperm-whale). This family also in- 
cludes the smaller beaked whales (Ziphius, 
Hyperoddon, &c.). Some species of the Del- 
phinidse or dolphin family are also known as 
whales (sec Beluga; Caaing - whale). Whale 
fishing for the sake of the oil and whalebone was 
an important industry even in the 
twelfth century. It was for long pro- 
secuted with great energy by the* 
Dutch, English, French, and Ameri- 
cans, but in recent times it has greatly 
decreased, chiefly on account of the 
scarcity of whales. The instruments 
used are the harpoon and the lance. 
The harpoon is an iron weapon about 
3 feet in length, terminating in an 
arrow-shaped head. This is attached 
to a line, and is thrown at the whale 
by hand, so as to pierce it, or is dis- 
charged from a small swivel cannon 
placed in a boat. The lance is a spear 
of iron about 6 feet in length, with a 
thin sharp steel head. These, with the 
necessary lines, boats, &c., are all the 
apparatus required for capturing the 
whale. When captured the aninud 
is cut up, the blubber boiled and the oil extracted, 
and the whalebone dried. 

Whalebone, or Baleen, a well-known elastic 
homy substance which hangs down in thin 
parallel plates from the sides of the upper jaw 
of the family of whales called Balsenidse (see 
Whale). These plates or laminse vary in size 


WHALE-LOUSE 378 WHEATSTONE*S BRIDGE 


from a few inches to 12 feet in length; the breadth 
of the largest at the thick end, where they are 
attached to the jaw, is about a foot, and the 
average thickness is from four- to five-tenths of 
an inch. On account of its flexibility, strength, 
elasticity, and lightness, whalebone was once 
employed for many purposes. Makers of um- 
brellas and corsets now use steel instead, but 
whalebone, though very scarce and dear, is still 
used in the brush industry. In commerce the 
plates of baleen are often called whcUe-fina, 

Whale-louse {Cydmus ceti, order Amphipoda), 
a genus of small crustaceans, so named from 
living a parasitic life on whales and other ceta- 
ceans. 

Whampoa, a port of China, on an island of 
the same name, 12 miles east of Canton, with 
commodious docks, &c., for the cleansing and 
repair of vessels. 

Wharton, Thomas Wharton, Marquess of, 
bom 1640, died 1715, is the reputed author of 
the celebrated politick ballad Lilbbullero (q.v.), 
and was severely castigated by Swift. — His son, 
Philip Wharton (1 600-1781), was created a duke 
in 1718. Like his father, he Uved a very profligate 
life, and is now chiefly remembered as the subject 
of Pope's satire, as his father was of Swift's. 

Whately, Richard, British prelate and scholar, 
bom in London in 1787, died in 1868. He re- 
ceived his education at a private school at 
Bristol, and at Oriel College, Oxford, graduated 
B.A. in 1808, and in 1810 won the English essay 
prize. In 1810 he made his first appearance as 
an author by publishing his famous Historic 
Doubts relative to Napoleon Bonaparte, In 1827 
appeared his Elements of Logic, and in 1828 his 
Elements of Rhetoric, Both these works were 
written originally for the Encyclopcedia Metro- 
politana. He occupied the chair of political 
economy at Oxford in 1880-1, and afterwards 
published Introductory Lectures on Political 
Economy, In 1881 he was appointed Archbishop 
of Dublin, a position in which he did much for 
national education and other worthy objects 
in Ireland, including the foundation and endow- 
ment of a chair of political economy in Trinity 
College. 

Wheat {TriHcum sativum), the most important 
species of grain cultivated in Europe, and a 
great crop in North America, India, Argentina, 
Australia, &c. It grows readily in almost every 
climate; but its natural home seems to be a 
temperate climate, and the soils best adapted 
for its culture are rich clays and heavy loams. 
Of cultivated wheats there are many varieties, 
the differences, however, being partly due to 
soil, climate, and mode of cultivation. Three 
primary varieties may be mentioned: (a) T. 
kybemum (muticum), winter or unbearded 
wheat; (£| T. atsHvum (aristaium), summer or 


bearded wheat; (c) T. Spelta (adharens), spelt 
or German wh^t, which is of much less value 
than the others, but grows on poorer soils and 
more elevated localities. White wheat and red 
wheat are names applied according to the colour 
of the grain; the red sorts are generally hardier 
than the white, but are of inferior quality, and the 
yield is less. Winter wheat is sown in the autumn, 
with the view of being harvested the following 
year; summer wheat is sown in the spring of the 
year in which it is reaped. The best English 
wheat 3 rields from 75 to 85 per cent of fine fiour, 
the inferior kinds only from 54 to 68 per cent. 
See Flour, 

Wheat-ear (Sttxicdla oenanthe), a perching 
bird of the thrush family. Its average length is 
6^ inches, and its colour grey above, breast 
brown, and under parts white. The wheat-ear, 
also known as the fallow-chat, is a sununer visitant 
in Britain. 

Wheat -fly, a name common to small files of 
the genera Diplosis and Cecidomyla, applied 
especially in England to Diplosis tritici, some- 
times also called the wheat-midge. It is a two- 
winged gnat about the tenth of an inch long, and 
appears about the end of June. The females 
lay their eggs in dusters among the chaffy 
flowers of the wheat, where they produce little 
footless maggots, whose ravages destroy the 
flowers of the plant, and render it shrivelled and 
worthless. The American wheat-fly (Ceddomyia 
destructor) is described under Hessian-fly, 

Wheatstone, Sir Charles, British physicirt 
and inventor, born at Gloucester in 1802, died 
at Paris in 1875. Before he was of age he com- 
menced business for himself in London as a 
maker of musical instruments, and in 1823 
attracted the attention of men of science by the 
publication in Thomson’s Annals of Philosophy 
of a paper entitled New Experiments on Sound, 
This was followed by a number of other papers, 
some of them describing inventions of his 
own, all of which are remarkable for their 
ingenuity and delicacy of mechanical construc- 
tion. In 1884 Wheatstone was appointed pro- 
fessor of experimental philosophy in King’s 
College, London, but he seldom lectured. In 
1886 he exhibited at King's College experiments 
showing the velocity of electricity, which sug- 
gested to him the idea of applying his apparatus 
to telegraphing, and in 1887, in conjunction with 
W. F. Cooke, he took out the first patent for the 
electric telegraph. He was a Fellow of the Royal 
Society from the year 1886, and in 1868 he 
received the honour of knighthood. He was 
the author of numerous papers, chiefly contri- 
buted to the Philosophical Magazine and the 
Journal of the Royal Institution, 

Wheatstone’s Bridge, an electrical instru- 
ment much used for measuring les i s t s n ci e s. A 
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simple form of the instrument is shown in the 
figure. It has heavy brass connectors to provide 
means for joining the known and unknown re- 
sistances in series, and for joining these resis- 
tances in parallel with a uniform wire of some 
definite length, say a metre. The current from 
the battery will be divided between the two 
arms of the circuit. The drop in pressure per 
unit length along the uniform wire will be con- 
stant. If the connection from the galvanometer 
is moved along the wire of the instrument, the 
current in the galvanometer will vary, and it 
will vanish altogether if the point of connection 


u K 



Wheatstone’s Bridge 

U, Unknown resistance. K, Known resistance. 
G, Galvanometer. 


is suitably chosen. When this point is obtained, 
the drops in pressure through the resistances 
will be equal to those in the parts of the instru- 
ment wire on either side of the balance point. 
As the lengths of the wire are proportionate to 
the resistance, the ratio of the values of the two 
resistances can be readily obtained, and since 
one is known, the other can be easily calculated. 

A simple method of measuring resistance is to 
connect the coil in question to a suitable source 
of supply and measure the pressure drop across 
the coil and the current passing. Olim's law 
gives the means of determining the resistance, 
for R » V/i. Insulation resistances are measured 
by applying a known electrical pressure — in the 
case of house and factory wiring this is usually 
500 volts, obtained from a sm^ hand-rotated 
generator (see Ohmmeter ) — ^to the circuit. The 
current passing gives an index to the value of 
the insulation, but the instrument is graduated 
in megohms to facilitate the work. The insula- 
tion from the 83 rBtem to earth is measured, as 
well as that from the one cable to the other, 
after all lamps and other connections between 
the two sides of the system are out of circuit. 
The determination of the position of faults in 
cable systems by the measurement of resistance 
is of considerable service to the electrical engi- 
neer.— Bibliooiufhy: H. R. Kempe, Electrical 
Teatimg; J. A. Fleming, J^and5(K)k /or lAeZxibora- 


tary and Testing Room; F. C. Raphael, Localu 
zation of Faults in Electric Light Mains, 

Wheel and Axle, a mechanical device con- 
sisting of a combination of a pulley, usually 
grooved, and a drum fixed to rotate together. 
It is merely a form of lever by means of which 
a small effort is used to raise a heavier load. 
The radii of pulley and drum are the arms of 
the lever, and the fulcrum is on the common 
axis of the pulley and drum. The system has 
many advantages over that of the simple lever, 
for the actions are not confined to a small lift, 
as the revolving system may be turned many 
times in the process of working. The winch, 
windlass, and capstan are applications of the 
wheel and axle. 

Wheeling, a city and port of West Virginia, 
United States, the largest city in the state and 
the county seat of Ohio county, on Ohio River; 
served by the Baltimore, Ohio, and other rail- 
ways. It is the most important place on the 
river between Pittsburg and Cincinnati. Coal 
is largely worked in the neighbourhood; there 
are iron-foundries and forges, nail-, glass-, and 
paper -works, cotton, siUc, and steam-engine 
manufactories, and a brisk traffic by river and 
railroad. Settled in 1769, it was chartered as a 
city in 1886. Pop. (1020), 56,208. 

Whelk, a gener^ name applied to various 
species of sea-snails. The large or conunon wheUc 



Dog-whelk, with Body exposed 


{Bucdlnum und&tum) is found on the coast of 
Great Britain, and is distinguished by the shell 
having its canal notched, and the mouth or 
aperture of large size. The whelks are typically 
carnivorous. They are largely used for food and 
bait. 

Whewell (hfi'el), William, English scholar and 
philosopher, bom in 1704, ^ed in 1866. From 
Haversham Grammar School he went to Trinity 
College, Cambridge, where he graduated b.a. in 
1816, as second wrangler and second Smith’s 
prizeman. In 1828 he was elected professor of 
mineralogy. In 1882 he resigned this chair for 
that of moral philosophy, which he held till 1855, 
when ^ became vice-chancellor of the university. 
In 1841 he was nominated to the mastership of 
Trinity, and in this position did much to secure 
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for the natural and moral sciences a better recog- 
nized position among the studies of the univer- 
sity. He became Fellow of the Royal Society in 
1820, and was one of the first members of the 
British Association, of which he was president 
in 1841. Among Whewell's multifarious writings 
may be mentioned the Bridgewater treatise, 
Astronomy and General Physics^ considered with 
reference to Natural Theology (1833); History of 
the Inductive Sciences (1837); Philosophy of the 
Inductive Sciences (1840); History of Scientific 
Ideas; On Liberal Education in General; and 
Lectures on Political Economy (1803). 

Whig. The term ‘ Whig ’ or ‘ Whiggamore ’ is 
Scottish in origin; it is believed to be derived 
from a word addressed to their horses by carters 
belonging to the south-west of Scotland when 
fetching supplies from Leith. The word was 
therefore applied to the drivers themselves, and 
when a body of Covenanters from the south-west 
marched upon Edinburgh in 1048, it was known 
as the Whiggamores’ Raid. From that time 
‘ Whig * was a contemptuous term for the extreme 
Presbyterians, and in the reign of Charles II 
it was used for the Covenanters who opposed 
the king. Hence it came to be employed in Eng- 
land, also originally os a term of ridicule for the 
Opposition which denied the divine right of kings 
and proposed to interfere with the natural order 
of the succession by excluding the Duke of York 
from the throne. The early Whig party was dis- 
credited by the credence which it gave to the 
Popish Plot and by the Rye House Conspiracy, 
but it was revived by the misgovernment of 
James II, and the leading spirits of the Revolu- 
tion were a body of Whig noblemen and gentle- 
men. In the reigns of William III and Anne the 
Whig party were the supporters of the Revolu- 
tion settlement and of war with France, and the 
opponents of a Stewart restoration. They were 
out of office in the last four years of Anne's 
reign, but the accession of deorge I gave them 
a permanent lease of power, for the House of 
Hanover could not employ the Tories, who were 
suspected of Jacobitism. One Whig ministry 
succeeded another until after the accession of 
George III, and the party naturally split into 
cliques and factions. Divisions among the Whigs 
continued even after the Tories, purged of Jaco- 
bite tendencies, became their rivals, and during 
the latter half of the reign of George III the 
party became unpopular because of its opposition 
to the French war. It regained credit and popu- 
larity in the struggle for parliamentary reform, 
and the Reform Act of 1832 was carried by a 
Whig ministry. Soon afterwards the name Whig 
came to be regarded as old-fashioned, and was 
abandoned in favour of the new term * Liberal 

Whin-chat, a small perching bird of the 
thrush feunily {Pratincdla rubetra). It is common 


in the British Islands during summer, frequenting 
broom and fhrze, on the highest twigs of which 
it perches, and occasionally sings very sweetly. 
It is closely allied to the stone-chat (q.v.). 

Whipping, a punishment inflicted by the law 
of England chiefly for minor offences. The 
Criminal Law Consolidation Acts (24 and 25 
Viet. cap. xcvi-c, 1861) enumerate several 
offences for which the punishment may be 
inflicted on males under sixteen. A subsequent 
Act enacts that when the offender is under 
fourteen the number of strokes is not to exceed 
twelve. The Criminal Law Amendment Act, 
1912, provides that any male person convicted 
of certain offences against morality may now be 
whipped in addition to any other punishment. 
Act 26 and 27 Viet. cap. xliv enacts that, in all 
cases of robbery or intent to rob, where the 
attempt is accompanied by personal violence, 
the court may, in addition to the other punish- 
ments provided by the laws, direct that the 
offender, if a male, be once, twice, or thrice 
privately whipped. This law was chiefly aimed 
at the practice of garrotting (see Garrote). By 
1 Geo. IV cap. Ivii it is enacted that no female 
shall be whipped. 

Whip -poor- Will, the popular name of an 
American bird, the Antrostdmus vocifSrus, allied 
to the European goat-sucker or night-jar, and so 
called from its cry. It is very common in the 
eastern parts of the United States; is about 10 
inches long, and feeds on flying moths and other 
insects. Its note is heard in the evening, or early 
in the morning. During the day these birds retire 
into the darkest woods. 

Whirlwig, or Whirl wig- beetle {Gyrlnus 
natdtor), a beetle which abounds in fresh water 
in Britain, and may be seen circling round on its 
surface with great rapidity. Its eyes are divided 
by a narrow band, so that, although it has only 
two, it looks as if it had four. 

Whirlwinds are violent winds revolving round 
a vertical axis, being in this respect similar to, 
though much smaller than, tropical cyclones. On 
the smallest scale they may be seen in the dust- 
whirls which sometimes occur in hot weather. 
The axis has a progressive movement along the 
earth’s surface. They are most conunon in desert 
regions, being produced by the intense heating 
of the ground, with resulting rapid convection. 
Sand, dust, and articles of all kinds may be lifted 
up into the air and scattered promiscuously. 
Storms of this kind occasionally happen even in 
Britain. On 27th Oct., 1618, a cyclone travelled 
along the west of England, accompanied by 
lightning and very heavy rain. It lasted at a 
given place 4^ minutes, and had a track only 
150 yards wide. On its course it stripped trees 
of their branches or uprooted them. In one 
locality several cows were lifted over a high 
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hedge into an adjoining field, and three were 
killed. Exactly three 3rears later, on 27th Oct., 
1916, and again on 27th July, 1918, whirlwinds 
passed through Essex. In the former caae 
thousands of oaks and elms were seriously 
injured, and the \'iUage of Writtle suffered 
damage to the extent of over £:)000. 

Whisky. Sec Wines and Spirits. 

Whist, long the leading card-game of the 
English-speaking race, developed from trump 
or triumph^ popular in the sixteenth century. 
It was once also known as tohisk, both names 
apparently referring to the need for silence 
during play. Whist is played by four players, 
two against two, with a full pack of cards. The 
partnerships are usually decided by ‘cutting’, 
the two lowest plajdng the others. A second 
cut is 'made for ‘ deal ’, the lowest dealing. In 
cutting the ace is the lowest card; in play it is 
the highest, being followed by king, queen, knave, 
ten, &c. When dealing to himself the fifty-second 
card, the dealer exposes it; and that suit is 
‘ trumps ’ for the hand. He puts the card in his 
own hand when the first trick is taken up. 
Sometimes — especially in the United States — 
the exposure of a card is avoided by drawing a 
card for trumps, and then reshuffling the pack. 
The player on the dealer’s left leads, most often 
from his strongest suit, though a ‘ singleton ’, if 
he has one, may often be led with advantage. 
Players must follow suit if able to do so; failing 
this, they may ‘ discard ’ or trump the trick. 
A general rule is that the second player — the 
dealer’s partner — should play low, the third 
hand playing high to take the trick. All tricks 
secured above six count; * honours ’ — ace, king, 
queen, knave — are also counted towards the 
game, though not in favour of a partnership 
whose score is four. In short whist, now practi- 
cally universal, five is ‘ game ’. The * rublier ’ 
is two games out of three; if two successive 
games are won by the same side, the third is not 
played. Honours are ‘ easy ’, nothing being 
scored, when two are held by either side; three 
honours on one side count ‘ two ’, while four 
cx)unt ‘ four ’ as points. Two points are also 
scored for the rubber, and others in a somewhat 
cx>mplicated manner for each ‘ game ’. Caven- 
dish’s Principles of Whist (1902), is one of the 
soundest handbooks. 

Whistler, James Abbott M‘Neill, painter and 
etcher, bom at Lowell, Massachusetts, in 1834, 
died in London 1908. He studied in Paris under 
Gleyre, identified himself with the Impres- 
sionists, and exhibited with Manet, Monet, and 
others at the 1868 Salon des Refui^. In 1868 
he (»me to London, where he remained the rest 
of his life, save for occasional residences in Paris. 
Much influenced by Japanese art, Whistler laid 
great emphasis in his work on design, and on 
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harmony of colour and tone. Characteristic of 
him are the series of ‘ nocturnes * and ‘ sym- 
phonies ’ in which one colour dominates the 
whole picture, much as the key does a piece of 
music. In his portraits the influence of Velasquez, 
with his fondness for silhouetting, is evident. 
Important examples are; Tlte White Girl (1862); 
Portrait of My Mother (1872), now in the Luxem- 
bourg Gallery, Paris; Portrait of Carlyle (1872), 
purchased by Glasgow Corporation in 1891; 
Miss Alexander (1888), now in the Tate Gallery; 
and Sarasate. As an etcher and lithographer 
Whistler is in the first rank. The irony and power 
of invective which made him a conspicuous 
social figure are well reflected in his writings, 
notably T/m* Gentle Art of Making Enemies (1890) 
and The Baronet and the Butterfly (1899). 

Whitby, a seaport and watering-place of 
England, in the North Hiding of Yorkshire, at 
the mouth of the Esk, which divides it into two 
nearly equal parts, and is spanned by a stone 
bridge with a movable centre-portion for ad- 
mitting vessels into the inner harbour. The 
town is situated on bold acclivities, and has the 
ruins of an ancient Benedictine abbey (a.d. 657). 
Jet ornaments are made, jet being found there; 
and the fisheries arc important. Pop. (1921), 
12,512. Whitby was one of the towns shelled by 
German battle-cruisers on 10th Dec., 1914. 

White, Gilbert, British naturalist, bom in 
1720 at Selborne, in Hampshire, died in 1798. 
He was educated at Oriel College, Oxford, of 
which he became a Fellow in 1744. He declined 
all Church preferment, but in his latter years 
served as curate in his native village. His 
Natural History of Selborne was 4)ub1ished in 
1789, and has retained a deserved and unim- 
paired popularity to the present day. He was 
also the author of letters on the antiquities of 
Selborne. — Cf. Hushleigh Holt-White (editor). 
The Life and Letters of Gilbert White of Selborne. 

Wlilte, Henry Kirke, English poet, bom in 
1785, died in 1 806. He was the son of a butcher, 
but through the exertions of several friends he 
was admitted a student of St John’s College, 
Cambridge. There he applied himself to his 
studies with such unremitting labour that he 
became ill and died. His Remains^ consisting of 
poems, letters, &c., were edited by Southey. 
His reputation, which was due in part to his 
early death, has not lasted; and his poems, 
which are innocuous but mawkish, are largely 
forgotten. 

White-bait, a name for the young of the 
herring and sprat, long regarded as a distinct 
fish, or as the fry of the shad. It abounds in the 
Thames during spring and summer, and is much 
prized by the Londoners. It has a length of 2 
to 5 inches, and is pale silvery in colour with a 
greenish hue on the back. It is not peculiar to 
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the Thames, but occurs in the Clyde, Forth, and 
elsewhere. 

Whiteboys, an illegal association formed in 
Ireland about 1700; so named because its 
members disguised themselves by wearing their 
shirts over their clothes. The association con- 
sisted of starving day-labourers, evicted farmers, 
and others in a like condition, who used to 
assemble at nights to destroy the property of 
harsh landlords or their agents, the Protestant 
clergy, the tithe collectors, or any others that 
had made themselves obnoxious in the loonlity. 
In many cases they did not confine their acts 
of aggression merely to plunder and destruction, 
but even went the length of murder. 

Whltefleld, George, English evangelist and 
founder of the Calvinistic Methodists, was bom 
in 1714 at Gloucester, died at Newburyport, 
Mass., in 1770. At the age of eighteen he entered 
as servitor at Pembroke College, Oxford, where 
he became acquainted with the Wesleys, and 
joined the sm^ society which procured them 
the name of Methodists. He was ordained deacon 
in 1786, and soon became very popular as a 
preacher. In 1788 he went to the American 
settlement of Georgia, where his ministrations 
gave great satisfaction to the colonists. In the 
following year he returned to England to pro- 
cure subscriptions for building an orphan-house 
in the settlement. Having taken priest's orders, 
be repaired to London, where the churches in 
which he preached proved incapable of holding 
the crowds who assembled to hear him. He now 
adopted preaching in the open air, and visited 
various parts of the country, addressing vast 
audiences. In 1780 he again embarked for 
America, and made a tour through several of the 
provinces, preaching with great effect to immense 
crowds. He returned to England in the follow- 
ing year, where for a time differences between 
him and Wesley deprived him of many followers. 
After visiting many parts of England, Scotland, 
and Wales he again returned to America, and 
remained there nearly four years. Soon after 
his return he was introduced to the Countess 
of Huntingdon, who made him one of her chap- 
lains. A visit to Ireland and two more voyages to 
America followed, and for several years his 
labours were unremitting. — Cf. Luke Tyerman, 
Life of George Whitefield, 

Whitehall, a locality in Westminster, where 
are the Admiralty Office, the Horse Guai^, and 
other important Government offices. On the 
bank of the Thames was a palace called White- 
hall, built before the middle of the thirteenth 
century. In 1580 it became the residence of 
the court, but in 1097 was destroyed by fire, ex- 
cepting the Banqueting House, added l^ James I, 
from a design of Inigo Jones, in 1610. Charles I 
was executed in front of Whitehall, and Crom- 


well died there. The Banqueting House is now 
the United Service Museum. 

Whitehaven, a municipal borough and sea- 
port of Cumberland, England, on a bay of the 
Irish Sea, has a custom-house, market-house, 
good harbour and dock, and enjoys a consider- 
able shipping trade. The principal exports are 
coal, pig-iron, rails, and iron ore. Shipbuilding 
is carried on, and there are blast-fUmaoes and 
iron- and brass-foundries. The coal- and iron- 
mines in the neighbourhood raised Whitehaven 
to importance as a seaport. Pop, (1921 ), 19,586. 

White Mountains, a range in the north-east 
of the United States, in New Hampshire, belong- 
ing to the AUeghanies. They have fine scenery, 
and are a favourite summer-resort. The cul- 
minating point is Mount Washington (6288 feet). 

White River, (1) a river of Arkansas, United 
States, with a course of 800 miles. It joins the 
Mississippi above the influx of the Arkansas River, 
and has several important affiuents. Together 
with its tributaries it affords 500 miles of boat 
navigation. (2) A river in Indiana, formed by 
the confluence of the East and West Forks, 
emptying into the Wabash near Mount Carmel. 

White Sea, a large gulf of the Arctic Ocean, 
penetrating into Northern Russia to the distance 
of between 800 and 400 miles. It has an area 
of about 47,000 sq. miles, with a coast-line of 
1000 miles. It is navigable only from the middle 
of May to the end of September, being frozen 
over the rest of the year. About thirty rivers, 
among which the principal are the Northern 
Dwina, the Onega, and the Mezene, empty 
themselves into the White Sea. At the mouth 
of the Dwina lies Archangel, the commercial 
emporium of this region. Two canals, uniting 
the Dwina with the Volga and the Dnieper, 
connect the White Sea with the Caspian and 
Black Seas. See Murman, 

White-swelling, the popular name for all 
severe diseases of the joints resulting from 
chronic inflammation in the bones, cartilages, 
or membranes constituting the joint. Among 
the diseases known under this name are: (a) 
acute or chronic inflammation of the synovial 
membrane; (b) pulpy thickening of the synovial 
membrane; (c) ulceration of the cartilages; (d) 
tubercular diseases of the joints beginning in 
the bones. They may arise as effects of phlebitis, 
gout, rheumatism, syphilis, tuberculosis, or mer- 
cury. The knee, ankle, wrist, and elbow ore the 
joints most subject to white-swellings. 

White-throat, a small singing bird of the 
warbler division of the thrush family. The com- 
mon white-throat {Sylvia cinetea) attains a length 
of 5 inches, frequents gardens and hedges, and 
is a regular summer visitor to the British Islands. 
The lesser white-throat {S. currCca) is also a 
summer visitor to Britain. 
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Whltglftt John, English prelate, bom 1580, 
died 20th Feb., 1604. Educated at Cambridge, 
he imbibed ftom his uncle. Abbot Whitgift, 
opinions that inclined him later to the side of 
the .Reformation. By a cautious reserve, how- 
ever, he escaped persecution during the reign 
of Queen Mary, and on the accession of Eliza- 
beth was ordained priest. He held successively 
many posts at Cambridge, including the master- 
ship of Pembroke Hall and Trinity College, and 
the regius professorship of divinity. In 1577 he 
was appointed Bishop of Worcester, and on the 
d^th of Grindal (1588) was raised to the primacy. 
He had always been a rigid disciplinarian; but 
he now became an inquisitor, insisted on new 
articles of subscription, suspended the clergy who 
relbsed them, and in every way acted as the in- 
tolerant ecclesiastic. He took a leading part in 
the conference at Hampton Court under James 1. 
— Cf. W. F. Hook, Lwea of the Archbishops of 
Canterbury. 

Whithorn, a town of Wigtownshire, Scotland, 
a royal burgh whose present charter dates from 
1511 (James V), but was originally granted by 
Robert I (the Bruce). It is especially connected 
with St. Ninian. Pop. (1921), 1299 (burgh), 
1989 (parish). 

St. Ninian, or Ring^, the first apostle of Scotland, died 
in A.D. 432. His day is z6th Sept. In 397 he foundra the 
Candida Casa (or White House), which probablv stood on 
the present Isle of Whithorn. ** They sav that oefere that 
none in Britannia had been cunstructed of stone. And 
having first learned that the most holy Martin . . . had 
passed from earth to heaven, he was careful to dedicate the 
church itself in his honour ” (cf. the of St. Ailred (Abbot 
of Rievaulx) in vol. v of The Historians of Scotland). A 
bishopric of Whithorn founded by the Angles in 727 came to 
an end in 79^. and in the reign of David I (1x24-53) the 
see of Galloway was established, and a Premonstratensian 
priory was founded at Whithorn and ultimately became a 
cathedral. Whithorn was for long a pilgrimage centre, and 
the ruins of the cathedral can still be seen. 

Whiting (Gadus merlangus), a well-known 
fish belonging to the cod family. It abounds on 
all the British coasts, and in the seas of Northern 
Europe generally, and exceeds all the other Ashes 
of its kind in its delicacy and lightness as an 
article of food. It does not usually exceed lb. 
in weight. 

Whitley Bay, a seaside-resort of Northumber- 
land, England, about 2 mAes north-east of Tyne- 
mouth. Whitley sands are popular. The town 
forms part of the urban district of Whitley and 
Monkseaton, which has a pop. (1921) of 22,255. 

Whitlow, an InAammation of the tissues of 
the Anger liable to extension within the member 
and into the hand and forearm. A whitlow may 
be no more than a gathering beneath the cuticle, 
when fomentation usually suffices for its cure, 
or It may extend more deeply in the tissues. 
When the sheath covering a tendon is infected, 
spread into the hand and wrist is facilitated in the 
case of the thumb and little Anger, the sheaths 
of which communicate directly with that in 


the palm. Thus the seat of origin of the trouble 
in reference to the anatomy of the hand largely 
determines the extent of spread. For this reason 
infection of the naA-bed, even if it should involve 
the bone, docs not imply extension so certainly 
as infection of the tendon sheaths. In aU cases 
local swelling, pain, and tenderness are present, 
with formation of pus os the disorder progresses. 
Constitutional symptoms show themselves, and 
are severe in proportion to the extent of the 
inAammatory process. Surgical treatment is 
called for in all but the least severe forms of 
whitlow. 

Whitman, Walt, American poet, bom in Long 
Island; in the state of New York, in 1819, died 
in 1802. In his early da3rs he worked at carpentry 
and printing. Subsequently he became a school 
teacher, and wrote for the press. During the 
Civil War Whitman devoted himself to the care 
of the wounded in the hospitals of Virginia and 
Washington, and at the end of the war came out 
with his constitution irretrievably broken. He 
subsequently entered the Government service in 
the capital, remaining there till 1874. He then 
removed to Camden, N.J. In 1887 his English 
admirers raised a subscription in his behalf. 
His poems are like nothing else in the language, 
rough, rude, chaotic even, but strongly individual. 
The best known are; Leaves of Grass and Drum 
Taps. Democratic Vistas. Specimen Days and 
Collect and November Boughs contain his prose 
writings, old and new, though it is difficult in 
the case of Whitman to distinguish prose from 
poetry in the ordinary senses of the terms. 

Whltstable, a seaport of Kent, England. It 
has extensive oyster-Asheries, and there is a small 
coasting trade. Pop. (1921), 9800. 

Whittier, John Greenlcaf, American poet, 
bom of Quaker parents in 1807 at Haverhill, 
Mass., died in 1892. Educated at the academy 
of his native place, he worked on his father’s 
farm and learned the shoemaking trade, but 
early began to write for the press. In 1881 
he published his Arst work. Legends of New 
England in prose and verse. Among the numer- 
ous volumes of poetry which he from time to 
time gave to the world the foUowing may be 
mentioned: MoU Pitcher, Lays of my Home, 
Miscellaneous Poems, The Voices of Freedom, 
Mabel Martin, Hazel Blossoms, The King's 
Missive, Poems of Nature, St. Gregory's Guest, Ac. 
Whittier’s poems are distinguished by their 
freshness, their quiet power, and intense feeling. 
— Cf. S. T. Pickard, Life and Letters of John 
Greenleaf Whittier, 

Whittlesey, a town of Cambridgeshire, Eng- 
land. Pop. (1921), 4200. 

Whltwood, an urban district and mining 
centre of Yorkshire (West Riding), England, on 
the Calder. Pop. 5940. 



WHITWORTH 


wicac 


384 


Whitworth, Sir Joseph, English engineer, was 
bom in 1808, and died in 1887. After working 
as a journeyman in Manchester and London, he 
started business in the former city in 1838 as a 
manufacturer of engineers' tools, thus founding 
the great firm of which he was long the head. 
He was known for a system of screw-threads, 
and also for his standard gauges. In 1854-5 he 
began his experiments with fire-arms, which led 
to the production of the Whitworth gun, and 
later brought him into competition with Arm- 
strong as a manufacturer of rifled ordnance. He 
was also the originator of the fluid-pressed steel, 
used in the manufacture of cannon and ships’ 
plates. His baronetcy was conferred in 1869. 
He is the author of Cfuns and Steel (1878). 

Whitworth, a town of Lancashire, England, 
with cotton-factories, coal-mines, and quarries. 
Pop. (1921), 8782. 

Whitworth Scholarships, scholarships estab- 
lished in 1869 by Sir Joseph Whitworth, to 
encourage the cultivation of combined theoretical 
and practical skill in mechanics and engineering. 
There are (1928) six scholarships of an annual 
value of £125, tenable for three years; and two 
senior scholarships of an annual value of £250, 
tenable for two years. Candidates for the scholar- 
ships must be under twenty-one years of age, 
and candidates for the senior scholarships under 
twenty-six, on the Ist of May in the year in 
which they compete. 

Whooping-cough, or Hooping-cough, is a 
disease characterized by catarrh of the respiratory 
passages and a series of convulsive coughs which 
end in a long-drawn inspiration or * whoop ’• 
It is probably due to a specific germ, the baciUus 
pertussis, and occurs in epidemic form, most 
frequently in winter or spring, among children of 
school age. It is also seen in earlier life, and is 
often fatal among infants, while in adults, 
though rare, it may run a long and distressing 
course. It is directly contagious from person to 
person, but rooms may be infected by a patient, 
though it is less contagious in this way than the 
other infectious diseases. The disease is most 
contagious during the catarrhal period, when it 
is not easily recognized, and there is less danger 
of infection in the later weeks. The onset is 
similar to an ordinary cold, with a persistent 
cough; after about a week, instead of subsiding, 
the cough becomes worse and convulsive in 
character. These attacks of coughing in the 
course of a few days become paroxysmal, and 
the ‘whoop’ appears. Vomiting often takes 
place at the end of a paroxysm, and may recur 
with great frequency. 

The high mortality in children is largely due 
to the complications that arise; the chief of 
these are anaemia and emaciation, due to the 
frequent vomiting, acute bronchitis, pleurisy. 


and broncho-pneumonia, these latter chest 
complications causing the great bulk of the 
deaths. Heart disease, chronic bronchitis, and 
5sthma are the most serious sequels, and even 
tuberculosis may affect the child weak and 
debilitated us a result of whooping-cough. 

The gravity of this disease is not yet appreciated 
by the public. The child should not lie sent to 
school nor exposed in public in any way. Com- 
plete isolation, and if the paroxysms are at all 
severe, rest in bed, should be carried out in every 
case. The cough may persist for many months, 
and during convalescence the child should be 
watched with great care, as it is at this time that 
broncho-pneumonia, the most fatal of all the 
complications, is liable to set in. 

Whortleberry (Vaccinium), a genus of 
shrubby plants, the type of the nat. ord. Vac- 
ciniaccic, with alternate leaves, pink or red bell- 
like flowers, and berries of a dark-purple, bluish, 
or red colour. The common whortleberry, bil- 
berry, or blaeberry ( V, myrHUus) is a hardy plant, 
which grows in forests, heaths, and on elevated 
mountains. In some of the pine forests of Scot- 
land the plant attains the height of 8 feet. The 
berries have a pleasant, sweet taste, and are used 
for making jelly. The berries of the red whortle- 
berry (V, Vitis-idcea) are of a bright-red colour, 
and possess acid and astringent properties; from 
their similarity to cranberries they are sold as 
such in various parts of Scotland (see Cron- 
berry). Whortleberries in North America are 
generally known as huckleberries. 

Why'dah, a town of West Africa, in the French 
colony of Dahomey, on the Bight of Benin. Pop. 
about 12,000. 

Whydab-bird, or Widow-bird, a name given 
to weaver-birds of the genus Vidua, inhabiting 
Western Africa, and found in abundance in the 
kingdom of Dahomey, near Whydah. In size the 
whydah-bird resembles a linnet or canary, and 
during the breeding-season the male possesses 
long, drooping tail-feathers, giving it a gracefril 
appearance. 

Whyte- Melville, George John, British novel- 
ist, bom in 1821, died in 1878. He entered the 
army, fought in the Crimean War, and first be- 
came known as a novelist in 1858, when he 
published Digby Grand, This was followed by 
General Bounce, Kale Coventry, Market Ilar^ 
borough. The Gladiators, Sarchedon, SataneUa, 
JlolmJby House, and Bones and I, 

Wichita, a city of Kansas, United States, the 
coimty scat of Sedgwick county, on Arkansas 
River. It is the most important railway centre 
in the state, and carries on slaughtering and 
meat-packing. Settled in 1870, it became a city 
in 1871. Pop. (1920), 72,128. 

Wick, a royal burgh and seaport of Scotland, 
capital of the county of Caithness, at the head of 
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the Bay of Wick, and on the River Wick, over 
which is a bridge connecting it with its suburb 
Puheney-Town. The staple employment is 
herring-fishing. Pop. (1921), 10,615. 

Wicklow, a maritime county of Ireland, in 
the province of Leinstei^ area, 490,957 acres. 
The coast is mostly precipitous, and dangerous 
from sand-banks. The surfhce is diversified and 
picturesque, rising into the Wicklow Mountains, 
the loftiest of which is Lugnaquilla (8080 feet 
altitude). Its minerals include a little gold in 
the streams, lead and copper ores, and pyrites in 
considerable quantities. The principal rivers are 
the Slaney, Vartrey, and Avooa. Bray, Arklow, 
Wicklow, and Baltinglass are the chief towns. 
Pop. 60,711. 

Wicklow, the county town of Wicklow, Ire- 
land, a prominent seaside-resort, with chemical- 
works and exports of cereals. Pop. 8000. 

Widdln, or Vidln, a town of Bulgaria, on 
the right bank of the Danube. There is a con- 
siderable trade, chiefly in com, wine, and salt. 
Pop. (1920), 17,722. 

Widgeon, or Wlgeon, a species of aquatic 
bird belonging to the Anatidec or duck family; 
the Marica peneiOpe, It breeds occasionally in 
the most northern parts of Scotland, but the 
ordinary breeding-place is in more northern 
regions. They ore numerous in the British 
Islands during the winter, and are in request for 
the table. The American widgeon is the M, 
ameriedna. It is most abundant in Carolina. 

Wldnea, a municipal borough of Lanctashire, 
England, on the Mersey (here crossed by a 
* transporter ’ bridge to Runcorn and a railway 
bridge). There are extensive chemical-works; 
copper-smelting works, roUing-miUs, iron-foun- 
dries, &c. Pop. (1921), 88,870. 

Wiedemann, Gustav Heinrich, German phy- 
sicist, bom 1826, died 1809. He studied at Berlin, 
held various professorships, and in 1887 was 
appointed to the chair of physics at Leipzig. 
He was editor of one series of Poggendorff’s 
Annakn der Physik und Chemie, and wrote a 
well-known comprehensive textbook of electri- 
city and magnetism. 

Wleland, Christoph Martin, German epic poet, 
bom in 1783, died in 1818. He was educated at 
the University of Tfibingen, and was appointed 
professor of philosophy in 1769 at ErfUrt. The 
early period of his literary life was devoted to 
pietistic or at least serious poetry, such as The 
Nature of Things (1752), Tweive Moral Letters in 
Verse, Anti-Ovid (1752), and The Trial of Abra- 
ham's Faith (1758); in the second period he 
produced the romances Agathon (1766) and Don 
Syloio de BosaJtoa (1764), the poem Muaarwn 
(1768), and a prose translation of Shakespeare in 
right vols. (1762-6); while in the third and ripest 
period were written the romantic epic of Oberon 
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(1781), History of the Abderites (1781; The 
Bepublic of Fools, London, 1861), The Secret 
History of Peregrinus Proteus (1791), &c. 

Wlellczka (vyel-ichlck), a town of Poland, 
Galicia, situated 8 miles south-east of Cracow, 
and noted for its extensive salt-mines. Pop. 
10 , 000 . 

Wlener-Neustadt, a town of Austria, 25 
miles south of Vienna. It was almost entirely 
destroyed by fire in 1884, but a number of 
interesting mediaeval buildings yet remain. There 
are important manufactures of locomotives, 
machinery, pottery, leather, icc. Pop. (1920), 
85,862. 

Wiesbaden, a town of Prussia, in the province 
of Hesse-Nassau, finely situated at the foot of 
Mount Taunus, in the valley of the Salzbach, about 
2 miles from the Rhine. It is noted for its hot 
medicinal saline springs, the temperature of the 
Kochbrunnen being 156° F. Wiesbaden is the 
MatHacum of the Romans, and its waters {aquee 
Mattiacce) were known to Pliny (Hist, Nat,, 
xxi, 2). Pop. (1919), 97,566. 

Wig (abbreviation of penwig, from peruke*, Fr. 
perruque), an artificial head of hair. They have 
long been emplo 3 red by savage races, both as 
ornaments and as emblems of dignity. The^ 
occur upon Egyptian mummies of an early date, 
and were in use among the Assyrians and Per- 
sians. They were employed in ancient Greece, 
being largely worn by actors, a red wig being the 
recognized head-dress of the rascally slave in 
comedy. It is believed that wigs were introduced 
to Italy from Crete; the Roman emperors used 
them, and they were much employed — by both 
sexes — as a means of disguise. I’he early Church 
inveighed with vigour but entirely without suc- 
cess against their use. In England Queen Eliza- 
beth owned many different artificial heads of 
hair, which were practically wigs; while the taste 
was shared by her rival and victim, Mary of 
Scotland. But France was the true home, and 
the reign of ‘ le Roi Soleil ’ the best period, of the 
modem wig. Louis XIV owned a fine head of 
hair, and the French courtiers were driven to 
the use of wigs in flattering emulation of their 
monarch. After about 1670 Louis himself was 
compelled to accept the wig-maker*8 attentions, 
and the custom flourished till the Revolution. 
In Britain the use of wigs became general at, 
or shortly after, the Restoration, Pepys duly 
noting its adoption by himself. It flourished 
through the days of Anne, only declining in the 
reign of George III. The full-dress wig of this 
period still survives upon the heads of His 
Majesty^s judges, while the barrister continues 
to plead in a tie-wig. The bag-wig took its name 
from the silken bag in which the flowing hair was 
stowed. Doctors had their own special style of 
wig, and many other classes of society could be 
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distinguished by their head-gear. The present- 
day wigs of judges and barristers are of white 
horse-hair, curled and woven upon silk; jute is 
largely employed by theatrical wig-makers; while 
the wigs worn by persons prematurely or natu- 
rally bald are of human hair. 

Wigt'an, a town of Lancashire, England, on 
the Douglas. It stands in the centre of an exten- 
sive coal-field, and its manufactures consist chiefly 
of calicoes, fUstians, checks, and other cotton 
goods, cotton twist, and linens. There are iron- 
foundries, iron-forges, railway-wagon works, 
iron-rolling mills, large breweries, chemical-works, 
and com- and paper-mills. Pop. (1021), 80,447. 

Wight, Isle of, an island off the south coast 
of England, in the county of Hants, separated 
from the mainland by Spithead and the Solent; 
23 miles in length, 18 miles broad; area, 04,146 
acres. The main slope of the island is to the 
north, as is shown by the course of its chief 
streams, the Medina, Yar, and Eastern Yar. A 
range of chalk downs, which cross the island from 
east to west and form excellent sheep-walks, 
separate it into two districts somewhat different 
in character. The general appearance is pic- 
turesque, and the geology of the island is in- 
teresting. The air is mild, and the district known 
as the Undercliff, lying along the south coast, and 
completely sheltered fiom the north, has long 
been a resort for invalids. The chief towns are 
Newport (the capital), Hyde, Cowes, Ventnor, 
Bembridge, Freshwater, Yarmouth, and the 
fashionable health-resorts of Sandown and 
Shanklin. Near Cowes is Osborne House (q.v.), 
once a residence of Queen Victoria. Carisbrooke 
Castle is an interesting ruin. Pop. (1921), 
94,607. 

Wigton, a town of Cumberland, England. 
Tanning and brewing are among its industries. 
Pop. (1921), 8650. 

Wigtown, a ro3ral burgh and seaport of Scot- 
land, the county town of Wigtownshire, on the 
west side of Wigtown Bay. Pop. (1021), 1299. 

Wigtownshire, a county of Scotland, occupy- 
ing the south-western extremity of the kingdom, 
and forming the western division of Galloway; 
area, 814,405 acres. The coast is indented by 
deep and spacious bays, of which Wigtown Bay, 
Luce Bay, and Loch Ryan are the most important. 
The chief river is the Cree, which is partially 
navigable. Except in the peninsular portions 
(Rhinns of Galloway), the surface is better 
adapted for pasture than tillage, and a good deal 
of it is of poor quality. Pop. (1921), 81,000. 
Stranraer is the largest town; others are Wig- 
town (county town), Port-Patrick, and Newton 
Stewart. 

Wilberforce, Samuel, English prelate, son of 
William Wilberforce, the philanthropist, bom 
in 1805, died in 1878. He graduated at Oriel 


College, Oxford; was appointed curate of 
Checkendon (1828), rector of Brightstone in the 
Isle of Wight (1880): became a rural dean (1886), 
Canon of Winchester (1840), Bampton l^urer 
(1841), Dean of Westminster (1845), and in the 
same year Bishop of Oxford. He was the leader 
of the High Church party, and the author of 
numerous works. In 1869 he was translated to 
the see of Winchester. 

Wilberforce, William, English statesman and 
philanthropist, bom 1759, died 1888. After 
completing his education at St. John's College, 
Cambridge, he was, in 1780, elected member of 
Parliament for his native town; and in 1784 he 
was returned by the coimty of York. In 1786 he 
made the acquaintance of Clarkson, who gained 
his sympathies on behalf of the agitation against 
the slave-trade. In 1791 he moved for leave 
to bring in a Bill to prevent further importation 
of African negroes into the British colonies. 
Year after year he pressed this measure, but was 
always defeated till 1807, when it was passed 
during the short administration of Fox. He 
then devoted his energies to bringing about the 
total abolition of slavery, and three days before 
his death he was informed that the House of 
Commons had passed a Bill which extinguished 
slavery in the British colonies. — Cf. R. I. and 
Samuel Wilberforce, Life of William Wilberforce* 

Wlldbad, (1) a town of WUrttemberg, on the 
Enz; served by rail to Pforzheim. It is noted 
for its warm alkaline springs (98®-97® F.). Pop. 
8000. (2) A town of Salzburg, Austria, also 

called Bad-Gastein (see Oastein). (8) Wildbad- 
Kreuth, a town of Bavaria, near the Tegemsee, 
on the Weissach, and among the Bavarian Alps 
at an altitude of about 2624 feet. The mineral 
springs have been known since the fourteenth 
century, and are visited by about a thousand 
persons annually. Pop. 200 to 800. (4) Wildbad- 
Trarbach or Bad Wildstein; mineral springs 
(95° F.) are located near Traben-Trarbach, a 
town of Rhineland, Prussia, on the Moselle; a 
junction on the railway from Pflnderich for the 
Trier-Bullay line. The town comprises Traben, 
on the left bank of the Moselle, and Trarbach, 
on the right bank. Pop. 9000. 

Wild Birds* Protection. By a British Act 
of Parliament passed in 1880 all wild birds are 
protected between 1st March and 1st Aug., 
certain of them mentioned in a schedule being 
prohibited to be killed or taken under a penalty 
of not more than £1 per bird, the others under 
a penalty of a reprimand and costs in the first 
instance, but for every subsequent offence 5s. 
for each bird and costs in addition. This Act 
was amended by 44 and 45 Viet. cap. li, which 
excepted birds received from abroad, &c. By 
subsequent Acts county councils may protect 
any wild birds and their eggs. 
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Wilde, Oscar Fingal O’Flahertie Wills, Irish 
writer and aesthete, was bom in Dublin in 1854, 
and died in Paris in 1900. His father was a cele- 
brated surgeon, and his mother an erratio 
literary woman who had a literary adUm and 
wrote under the name of ‘ Speranza *. Wilde 
was educated at Portora Royal School, Trinity 
College, Dublin, where he won the Berkeley gold 
medal, and Magdalen College, Oxford, where he 
took a first class both in Moderations and Liters 
Humaniores, and won the Newdigate prize. 
He soon became a leader in the ssthetic move- 
ment, and was caricatured by Punchy and ridi- 
culed by Gilbert as Archibald Grosvenor in 
PaHmce, He lectured in America on the ssthetic 
movement, but was engaged to do so in order 
to make PaHmce intelligible rather than to 
propagate his own gospel of art. His first volume 
of poems appeared in 1881. He wrote for several 
magazines and reviews, and for two years edited 
The WomarCa World, In 1887 he published Lord 
Arthur Savile*a Crime and The Canierville Ohoat, 
In 1888 he published The Happy Prince and other 
Tales. His other works include: The Portrait of 
Mr. W. H. (see Shakeapeare), The Picture of 
Dorian Gray (1890), and his plays Salomi, Lady 
Windermere's Fan^ A Woman of no Importance, 
An Ideal Husband, and The Importance of Being 
Earnest. In 1895 Wilde, with fatal insolence, 
brought an action for criminal libel against the 
eighth Marquess of Queensberry. He lost his 
case, and was himself charged with offences under 
the Criminal Law Amendment Act, and sen- 
tenced to two years’ imprisonment with hard 
labour. After his release he lived in France, 
broken in health and reputation. Part of his 
apologia was published in 1905 under the title 
of De Profundis. The rest is not to be published 
until 1960. The tragedy of Wilde’s life was a 
matter for the pathologist rather than for the 
judge, and should arouse pity rather than dis- 
gust. His writings are all superficially clever, 
overladen with paradox and epigram, and of 
little permanent merit. His conversation was 
more striking than any of his poems, essays, or 
plays. 

Wilhelmshaven, a detached town and port 
of the Prussian province of Hanover, an enclave 
of Oldenburg, on Jade Bay; served by rail to 
Oldenburg. It is the former imperial war- 
harbour, and is named after Kaiser Wilhelm I, 
during whose reign the Prussian navy was 
founded (1849) and the Wilhelmshaven territory 
(4 sq. miles) acquired by purchase from Olden- 
burg (1859). After the European War the port 
was demilitarized. Pop. 80,000. 

Wilkes, John, British jsolitician, bom 1727, 
died 1797. He was the son of a rich distiller, and 
was educated for some time at Leyden. Returned 
to Parliament as member for Aylesbury (1757), 


he attained considerable notoriety by the pub- 
lication of a paper entitled The North Briton, in 
No. 45 of which (1768) he commented severely 
on the king’s speech to Parliament. The Home 
Secretary in consequence issued a general war- 
rant, upon which Wilkes, with others, was appre- 
hended and committed to the Tower, but released 
by Chief Justice Pratt, who declared the pro- 
secution illegal. On the next meeting of Parlia- 
ment, however, a special law was passed to 
sanction his prosecution, and in 1764 he was 
expelled fix>m the House of Commons. As he 
had by this time withdrawn to France and did 
not appear to receive sentence, he was outlawed. 
He returned, however, to England at the election 
of 1768, and was sent to Parliament as repre- 
sentative of Middlesex, but was expelled from 
the House and committed to prison. Three times 
after this he was re-elected within a few months 
by the same constituency, but the House of 
Commons persisted in keeping him out, giving 
rise to a formidable agitation in favour of 
‘ Wilkes and liberty ’. He was released from 
prison in 1770, having been elected aldennan of 
London, and he was next appointed sheriff of 
Middlesex, Lord Mayor of London, and again 
(1774) member of Parliament for Middlesex. On 
this occasion he was allowed to take his seat, 
and in 1782 the resolutions respecting the dis- 
puted Middlesex election were expunged from 
the journals of the House of Commons. He pub- 
lish^ many speeches and pamphlets, and two 
collections of his correspondence were published 
after his death. — Cf. P. H. Mtzgerald, The Life 
and Times of John Wilkes. 

Wilkesbarre, a city of Pennsylvania, United 
States, the county seat of Luzerne county, on 
the north branch of the Susquehanna; served 
by the Lehigh Valley, Pennsylvania, and other 
railways. It is the centre of a rich anthracite 
coal-field, and has manufactures of machinery, 
locomotives, cars, mining engines and tools, iron 
castings, ropes, brewery products, cutlery, lace, 
&c. Settled in 1769, it became a city in 1871. 
Pop. (1920), 78,888. 

Wilkie, Sir David, Scottish painter, born 
1785, died 1841. He received his early art train- 
ing at the Trustees’ Academy, Edinburgh; 
entered the schools of the Royal Academy, 
London, in 1805; first exhibited there (1806) 
The Village Politicians, which at once estab- 
lished his reputation; was elected an associate 
of the Academy in 1809, and in 1811 became on 
Academician. In 1825, owing to ill-health, he 
made an extended tour through Italy, Germany, 
and Spain. In the latter country his style as a 
painter underwent a marked change when he 
came under the influence of Velasquez and 
Murillo. Returning after three years to Eng- 
land, he was appointed (1880) painter in ordi- 
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nary to the king, and was knighted in 1886. 
His pictures, such as the Blind Fiddler^ Bent 
Day, Cut J^nger, Rabbit on the WaU, Penny 
Wedding, Cottar'a Saturday Night, &c., are well 
known as engravings. These belong for the most 
part to his early and best period, when his method 
was characterized by subdued colouring and 
minute and spirited drawing. His later and less 
successftil style is distinguishable by a breadth 
of treatment which sometimes shows looseness 
in drawing, and deals chiefly with historical 
subjects. It is represented by The Entrance of 
George IV into Holyrood, The Spanish Council of 
War, The Maid of Saragossa, Napoleon and Pius 
Vll, and The Queen's First Council. — Cf. Allan 
Cunningham, The lAfe of Sir David Wilkie. 

Will, in philosophy and psychology, is the 
function by which man is able to give movement 
to his limbs and direction to his thoughts, and 
also to increase or diminish the intensity of his 
feelings. It is the sovereign and controlling 
faculty in man, distinct from instinct and im- 
pulse, impl 3 nng choice between alternatives and 
knowledge of means needed to attain an end. 
Will constitutes human personality and the 
human ego, without will there being no ego, 
but a succession of phenomena. The will is 
usually described as one of the three faculties 
by means of which the human mind finds expres- 
sion, the other two being thought (at intellect) 
and feeling (or emotion). The faculty of the will, 
in the maturity of its complex power, is con- 
ceived as having been educated by a process 
of sensation, pleasure and pain giving rise to 
the motives by which the active determining 
energy is set in motion. The exact relation, 
however, between will and motive, the question 
whether the motive governs the will, or the will 
determines the motive, has not been authori- 
tatively settled. Some psychologists consider 
the will simply as a mechanical or biological 
equation, whilst for certain metaphysicians, like 
Schopenhauer and Hartmann, the will is a blind, 
unconscious driving force, common to all nature, 
animate and inanimate. See Free-will. 

Will, or Testament, in law, the legal declara- 
tion of a man’s intentions as to what he wills to 
be performed after his death in relation to his 
property. In England, as also in the British 
colonies and the United States, no will, whether 
of real or personal estate (except the will of a 
soldier or sailor on active service), is to be valid 
unless it be in writing, and signed at the foot 
or end by the testator, or by some person in his 
presence, and by his direction. Such signature 
must be made and the document acknowledged 
as his will by the testator in the presence of two 
or more witnesses present at the same time, and 
such witnesses must attest and subscribe the 
will in the presence of the testator. Any altera- 


tion or obliteration must also be duly signed by 
the testator and the witnesses. A will may be 
revoked by cancelling or obliteration, tearing, 
or burning; or by a new will expressly revoking 
the former, or containing provisions inconsistent 
with it; or by the subsequent marriage of the 
testator. In Scotland formerly only personal 
property could be disposed of by will, real pro- 
perty being conveyed by a disposition or deed 
in which the testator’s life-rent in the subject 
was reserved, but heritable property can now 
be so disposed of. If a will is wholly, or in its 
essential parts, in the handwriting of the testator, 
the law of Scotland does not require the signa- 
ture of the testator to be 'witnessed, but unless a 
will contains a declaration that the handwriting 
is the testator’s, the handwriting must be proved 
after the testator’s death by two persons ac- 
quainted with it. 

Willemstad, a town of the Netherlands West 
Indies, capital of the colony of Cura 9 ao. It is 
a port, and has considerable trade. Pop. about 
18,000. — There is a Willemstad in North- 
Brabant, Netherlands. Pop. 8000. 

Wlllenhall, a town of England, in West 
Staffordshire. There are brass- and iron- 
foundries, but the staple industry is in locks 
and padlocks. Pop. (1921), 19,671. 

Willesden, a parish and urban district in 
Middlesex, a suburb of London, 7 miles north- 
west of St. Paul’s. It is an important railway 
junction, and has an old church. Pop. (1921), 
165,069. 

Willet (Symphemia semipahnata), a bird of 
the plover family found in temperate America, 
and migrating as far south as Brazil, also to 
Europe. It is a fine game-bird, and its flesh and 
eggs are prized for food. Called also stone curlew. 

William I, sumamed the Conqueror, King of 
England and Duke of Normandy, bom 1027, 
died at Rouen 9th Sept., 1087. He was the 
natural son of Robert, Duke of Normandy, by 
Arlotta, the daughter of a tanner of Falaise. 
His father having no legitimate son, William 
became the heir at his death, and ruled Nor- 
mandy with great vigour and ability. The 
opportunity of gaining a wider dominion pre- 
sented itself on the death of his second cousin, 
Edward the Confessor, King of England, whose 
crown he claimed. To enforce this claim he in- 
vaded England, and the victory of Hastings, 
in which his rival, Harold, was killed, ensured 
his success (1066). He then established the 
administration of law and justice on a firm basis 
throughout England, conferred numerous grants 
of land on his own followers, and introduced the 
feudal constititution of Normandy in regard to 
tenure and services. He also expelled numbers 
of the English Church dignitaries and replaced 
them by Normans. Towards the end of his reign 
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he instituted that general survey of the landed 
property of the kingdom, the record of which 
still exists under the title of Domesday Book. 
In 1087 he went to war with France, whose king 
had encouraged a rebellion of Norman nobles. 
He entered the French territory, and committed 
great ravages, but when he burnt Mantes, his 
horse trod on a hot cinder and stumbled, and he 
was thrown forward in his saddle and received 
an internal injury which caused his death at the 
abbey of St. Gervais, near Rouen. — Biblio- 
orafhy: E. a. Freeman, William the Con- 
qtteror; History of the Norman Conquest; Sir P. 
Vinogradoff, English Society in the Eleventh 
Century. 

William II, sumamed RufuSt from his ruddy 
complexion, third son of the preceding, was born 
in Normandy in 1056, died in 1100. Nominated 
by his father to the English succession in pre- 
ference to his elder brother Robert, he was 
crowned at Westminster in 1087. The Norman 
barons, however, were discontented, and sought 
to moke Robert King of England, but this project 
was defeated by William, who secured the aid 
of Lanfranc, Archbishop of Canterbury, and the 
English nobles. A characteristic incident in 
William's reign was his contention with Anselm, 
Archbishop of Canterbury, regarding Church 
property and the sovereignty of the Pope. He 
met his death while hunting in the New Forest, 
by an arrow shot accidentally or otherwise from 
the bow of a French gentleman named Walter 
Tyrrel. — Cf. E. A. Freeman, William Rufus. 

William HI, Stadtholder of Holland and 
King of England, son of William II of Nassau, 
Prince of Orange, and Henrietta Mary Stewart, 
daughter of Charles I of England, was bom at 
The Hague on the 4th of Nov., 1650, died 8th 
March, 1702. During his early life all power was 
in the hands of the grand pensionary John De 
Witt, but when France and England in 1672 
declared war against the Netherlands, there was 
a popular revolt, in which Cornelius and Jolm 
De Witt were murdered, while William was 
declared captain-general, grand-admiral, and 
stadtholder of the Unit^ Provinces. In the 
campaign which followed he opened the sluices 
in the dykes and inundated the country round 
Amsterdam, thus causing the French to retire, 
while peace was soon made with England. In sub- 
sequent campaigns he lost the battles of Seneffe 
(1674) and St. Omer (1677), but was still able to 
keep the enemy in check. In 1677 he was married, 
and the Peace of Nijmegen followed in 1678. 
For some years subsequent to this the policy 
of William was directed to curbing the power 
of Louis XIV, and to this end he brought about 
the League of Augsburg in 1686. As his wife was 
heir presumptive to the English throne, he had 
kept close w'atch upon the policy of his father-in- 


law, James II, and in 1688 he issued a declaration 
recapitulating the unconstitutional acts of the 
Elnglish king, and promising to secure a free 
Parliament to the people. Being invited over 
to Ehigland by some of the leading men, he 
arrived suddenly at Torbay (5th Nov., 1688) 
with a fleet of 500 sail, and with 14,000 troops. 
Upon landing, a great part of the nobility de- 
clared in his favour, and in December James fled 
with his family to France, after which William 
made his entry into London. The throne was now 
declared vacant, the Declaration of Rights was 
passed, and on 16th Feb., 1680, Mary was pro- 
claimed queen and William king. Scotland soon 
afterwards followed England's example (with a 
partial resistance under Dundee); but in Ireland, 
whither Louis XIV sent James with an army, 
the majority of the Catholics maintained the 
cause of the deposed king, until they were de- 
feated at the Boyne (1600) and at Aughrim 
(1601). In the war with France William was less 
successful; but although he was defeated at 
Steinkirk (1602) and Neerwinden (1603), Louis 
was Anally compelled to acknowledge him King 
of England at the Peace of Ryswick in 1607. In 
1701 James II died, and Louis XIV acknow- 
ledged his son as King of England. England, 
Holland, and the Empire had already combined 
against Louis, and the War of the Spanish Suc- 
cession was just on the point of commencing 
when William died from the effects of a fall from 
his horse. — Cf. E. S. and M. S. Grew, The Court 
of WiUiam III. 

William IV, King of Great Britain and Ire- 
land, and third son of George III, bom 1765, 
died 1637. He served in the navy, rising suc- 
cessively to all the grades of naval command, 
till in 1801 he was made Admiral of the Fleet. 
In 1789 he had received the title of Duke of 
Clarence, and in .June, 1880, he succeeded his 
brother, George IV, as king. The great events 
which render his reign memorable are the passage 
of the Reform Act, the abolition of slavery in 
the colonies, and the reform of the poor-laws. 
He married (1818) Adelaide, sister of the Duke 
of Soxe-Meiningen, by whom he had no sur- 
viving children, but by his connection with Mrs. 
Jordan, the actress, he hod a large family. — Cf. 
1*. H. Fitzgerald, The Life and Times of WiUiam 
IV. 

William I, Gierman Emperor, and seventh 
King of Prussia, second son of Frederick William 
III, bom 22nd March, 1797, died 9th March, 
1888. He married in 1829 Princess Augusta of 
Saxe- Weimar; became heir presumptive to the 
throne of Prussia on his father's death in 1840; 
was commander of the forces which suppressed 
the revolutionary movement (1849) in Baden; 
created regent in 1858, and on the death of the 
king his brother in 1861 he succeeded to the 
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throne of Prussia. During his reign Prussia 
defeated Denmark (1864), annexing the Duchies 
of Schleswig-Holstein; quarrelled with Austria, 
and engaged in a campaign which ended in the 
victory of Sadowa (1866); and went with the 
rest of Germany to war with France in 1870. 
In this war the operations of the Prussian 
generals were under the personal supervision of 
the king. It was at Versailles, during the siege 
of Paris (18th Jan., 1871 ), that he was proclaimed 
German Emperor. 

WUUatn II, Friedrich Wilhelm Victor Albert, 
formerly German Emperor and King of Prussia, 
son of Frederick III and Victoria, daughter of 
Queen Victoria, bom at Berlin 27th Jan., 1850. 
l^ucated at Cassel and Bonn, he studied law 
and political science. In 1881 he married 
Augusta Victoria, daughter of the Duke of 
Augustenburg. He succeeded his father on 15th 
June, 1888, and very soon gave evidence of 
self-assertiveness and a restless mind. Through- 
out his reign he steadily strove to establish a 
personal rule, untrammelled by ministerial con- 
trol. He dismissed Prince Bismarck in 1800, and 
subsequently to all intents and purposes ruled 
himself, his chancellors being merely his tools. 
He decided to obtain for Germany ‘ a place in 
the sun ’, and encouraged German colonial 
expansion. Having declared that Germany’s 
future lay on the water, he built a powerful navy. 
Although he frequently pretended that he was 
anxious for peace, he decided on war in 1014, 
when he thought that the German army was in- 
vincible (see European War), Germany having 
been beaten, he was compelled to abdicate on 
0th Nov., 1018, and fled to Amerongen, in Hol- 
land. His wife died on 11th April, 1021, and he 
married again in 1022. See Germany. 

William the Silent, Count of Nassau and 
Prince of Orange, eldest son of William, Count 
of Nassau, bom in 1583, died in 1584. He had 
laige estates in the Netherlands, and held high 
offices under Charles V and his son, Philip 11; 
but the reckless persecution of the Protestants 
roused him against the Spaniards, and when the 
Duke of Alva with a Spanish force was sent to 
subdue the Netherlands (1567) he retired to 
Germany. Although educated in the Roman 
Catholic faith, he declared himself a Protestant, 
and personally led an army into Brabant against 
Alva, but failed to bring about an engagement. 
In 1572 the Estates appointed the prince stadt- 
holder of Holland, Zealand, Friesland, and 
Utrecht, with power to prosecute the war against 
Spain. He acted as leader of the revolt until his 
death, and it was by his political pmdence that 
the five northern provinces joined in the Union 
of Utrecht (1579), and thus laid the foundations 
of the Republic of the United Netherlands. To 
check tills growing power Philip set a price of 


25,000 gold crowns upon the head of the prince, 
with the result that his life was attempted in 
1582 at Antwerp, and he was ultimately assassi- 
nated at Delft by a fanatic named Balthasar 
Gerard. 

Williamsport, a city of Pennsylvania, United 
States, the county seat of Lycoming county, on 
the west branch of the Susquehanna; served by 
the Pennsylvania and other railways. It is a 
favourite summer residence, and the centre of 
a large lumber trade. Settled in 1705, it became 
a city in 1866. Pop. (1020), 86,200. 

Williamstown, a seaport of Victoria, Aus- 
tralia, on the south-west shore of Hobson’s Bay, 
immediately opposite Sandridge (Port Mel- 
bourne), and 0 miles by rail from Melbourne. 
The piers are commodious, and there are ship- 
building yards, patent slips, the Alfred Graving 
Dock, and Government workshops. Pop. 18,000. 

WiUlman^tic, a town of the United States, 
in Windham county, Connecticut, an important 
railroad and industrial centre. Pop. 11,230. 

Willow, the common name of different 
species of plants belonging to the genus Salix, 
the type of the nat. ord. Salicaces. The species 
of willows are numerous, about 160 having been 
described, many of which are British. They are 
all either trees or bushes, and grow naturally in 
a moist soil. On account of the flexible nature of 
their shoots, and the toughness of their woody 
flbre, willows have always been used as materials 
for baskets, hoops, crates, &c. The wood is 
soft, and is used for w'ooden shoes, pegs, and the 
like; it is also much employed in the manufac- 
ture of charcoal, and the bark of all the species 
contains the tanning principle. The Huntingdon 
or white willow (Salix aAa) and the Bedford 
willow (S, Russelliana) are large trees, yielding 
a light soft timber, valuable for resisting the 
influence of moisture or damp. The weeping 
willow (S. habyUmica) is a native of China, and 
is a fine ornamental tree. 

Willow- grouse. See Ptarmigan. 

Willow-moth, a species of mouse-coloured 
moth (Caradrina cubiculaTis), the hinder wings 
of which are pure white. The larvffi feed on grains 
of wheat, often doing much damage in ricks. 

Willow-wren (Phylloscopus trochilwt\ one of 
the most abundant of the warblers, and a sum- 
mer visitant in Britain, with a pleasing song. 
Hie general colour is dull, olive-green above, the 
chin, throat, and breast yellowish-white, and the 
belly pure white. 

Wilmington, a city of Delaware, United 
States, near the Delaware between Brandywine 
and Christiana Creeks. It is regularly built, and 
has a Government building, city hall, court- 
house, shipyards, cotton-factories, iron-foundries, 
rolling-mills, potteries, tanneries, powder-works, 
and an extensive trade. Pop. (1020), 110,168. 




Part of the Muon’s Surface photographed at Mount Wilson Observatory 
Scale about 2^ feet to the moon’s diameter 
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Wilmingtoii, a city and port of entry of 
North Carolina, United States, the county seat 
of New Hanover county, on Cape Fear River; 
served by the Seaboard Air and Atlantic Coast 
Railways. It is the largest town in the state, 
has turpentine-distiUeries, machine-shops, Ac., 
and e3qK>rts large quantities of cotton and lumber. 
Pop. (1920), 88,872. 

Wilson, Sir Henry Hughes, British soldier, 
was born in 1864, and died in 1922. He was 
educated at Marlborough, and entered the army 
in 1884. After serving a few months with the 
Royal Irish Regiment, he transferred to the 
Rifle Brigade. He took part in the Burma 
expedition (1886-8), and in South AMca (1899- 
1901). From 1901 to 1906 he was employed at 
the War Office; from 1907 to 1910 he was 
commandant of the Staff College; and from 
1910 to 1914 he was Director of Military Opera- 
tions at the War Office. He was in close touch 
with the French army, and did much to facilitate 
co-operation between the French and the British 
during the European War. He became Deputy- 
Chief of the General Staff at the outbreak of 
war; and was in turn principal liaison officer, 
commander of the 4th Corps, British Military 
Representative on the Supreme War Council at 
Versailles, and (1918) Chief of the Imperial 
General Staff. He played a prominent part in 
the victorious campaign which ended the war, 
and in 1919 was promoted fleld-marshal, created 
a baronet, and given a grant of £10,000. In 
Dec., 1921, he resigned his position at the War 
Office, and was elected member of Parliament for 
North Down in Feb., 1922. He was a loyal son 
of Ulster, and not only gave the Government of 
Northern Ireland expert advice on the measures 
necessary to maintain order within its area, but 
also never ceased to denounce in the Imperial 
Parliament the surrender of the Government to 
Sinn Fein. Sir Henry Wilson was murdered on 
22nd June, 1922, outside his house in Eaton 
Place, by two supporters of the * Irish Republic % 
who were caught after a struggle and eventually 
hanged. Sir Henry was a man of wide culture, 
as well as of a fearless disposition; and there is 
little doubt that he contributed at least as much 
as any one man did to the Allies’ victory in the 
European War. 

Wilson, John, Scottish author, better known 
in literature as ’ Christopher North *, was bom 
in Paisley 1785, died 1854. He was educated 
at Glasgow University and Magdalen College, 
Oxford. Having lost his fortune, he was called 
to the Scottish Bar (1815), settled in Edinburgh, 
and was long a chief contributor to Blackwood^s 
Magazine, started in 1817. In 1820 he was 
appointed to the chair of moral philosophy in 
Eklinburgh University, a position which he held 
until 1851. Besides his numerous magazine 


articles, the most characteristic of which were 
some of the Nodes Ambrosianat and those pub- 
lished subsequently as the RecreaHona of ChrisUh 
pher North (1842), he wrote three tales. The 
Lights and Shadows of Scottish Life (1822), The 
Trials of Margaret Lindsay (1828), The Foresters 
(1824), and An Essay on the Genius and Character 
of Bums (1841). 

Wilson, Richard, English landscape-painter, 
bom 1714 in Montgomeryshire, died 1782 at 
Llanberis. His work is based upon the classic 
formula of Claude, but shows a quite individual 
romantic feeling of its own. Wilson is well 
represented in the National Gallery by The 
Villa of Mceemas and other works. 

Wilson, Thomas Woodrow, twenty-eighth 
President of the United States, was born in 1856. 
Educated at Princeton, he published (1885) his 
thesis Congressional Government: a Study of 
Government by Committee, which achieved an 
immediate success. In 1890 he was appointed 
professor of jurisprudence and political economy 
at Princeton, and elected president in 1902. A 
Democrat in politics, he was nominated Governor 
of New Jersey in 1910, and during his governor- 
ship became known as an able politician and pro- 
gressive statesman. The Democratic party now 
nominated him for President of the United States, 
and he was elected by a large majority in 1912. 
IVo of his acts in foreign policy were the refusal 
of his Government to recognize Huerta as Presi- 
dent of Mexico, and the recognition of the 
Chinese Republic. At the beginning of the Euro- 
pean War President Wilson was in favour of 
strict neutrality as far as the United States was 
concerned, and opposed demands for greater 
military preparedness. On 4th Aug., 1914, he 
sent an offer of mediation to Britain, France, 
Russia, and Germany, and made several other 
unsuccessful attempts at mediation. Wilson was 
elected to a second temi of office in Nov., 1916, 
the unsuccessful candidate being Charles Evans 
Hughes, ex-Governor of New York, By this 
time his hopes that the United States could 
maintain an armed neutrality proved vain, 
especially in view of the methods adopted by 
Germany in her submarine warfare. On 2nd 
April, 1917, therefore, he summoned an Extra- 
ordinary Session of Congress, and made the pro- 
posal that the United States should declare war 
against Germany. On 8th Jan., 1918, in an 
address to Congress, he defined his programme 
for the world’s ]>cace in his famous * fourteen 
points ’, in the last of which he urged the forma- 
tion of a League of Nations (q.v.). When the 
Armistice was concluded, Wilson sailed for 
France, and on 14th Dec., 1918, arrived in Paris. 
His task at the Peace Conference was not an easy 
one, and he certainly did not succeed in making 
the Allied Powers adopt all his fourteen points. 
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As he had set his heart upon fashioning a League north-east extremity of Wimbledon Common. 


of Nations, he had to make repeated concessions 
in order to enlist the sympathy and support of 
his associates. In the meantime his health had 
given way, and, when the Treaty of Versailles 
was at last signed, he returned to the United 
States. At home he encountered strong oppo- 
sition from the Republican majority of the 
Senate, who bitterly criticized the terms of peace 
and objected to the Covenant of the League of 
Nations, and, under the severe strain, his health 
broke down, and he retired into private life in 
March, 1921. He died 8rd Feb., 1924. 

His works include: Division and Reunion^ 
1829-89 (1898 and 1909); A HUtory of the 
American People (1902); Constitutional Govern- 
ment in the United States (1908); On Being Human 
(1916); International Ideals (1919); and The 
Hope of the World (1920). — Bibuggraphy: H. 
J. Ford, Woodrow Wilson: the Man and his Work\ 
H. Wilson Harris, President Wilson: his Problems 
and Policy; D. Hal^vy, President Wilson; C. 
Sheridan Jones, President Wilson: the Man and 
his Message, 

Wilton, a market town of Wiltshire, England. 
It has an ornate Romanesque church, and is 
famous for carpets. Wilton House is the ancient 
seat of the Earls of Pembroke. Pop. (1921), 
2024. 

Wilts, or WUtshire, a south-western county 
of England, bounded by the counties of Glou- 
cester, Somerset, Dorset, Hants, and Berks; area, 
804,101 acres. It is of a compact and nearly 
quadrangular form, and is divided by the Upper 
Avon and Kennet, and the canal between tliem, 
into north and south divisions. The north is 
flat and fertile, and includes Marlborough Downs, 
upon which is the stone circle of Avebuiy, while 
in the south division is Salisbury Plain, an 
elevated table-land, for the most part unenclosed 
and uncultivated, on which are the remains of 
Stonehenge, about 9 miles north of Salisbury. 
The strata of the county are principally creta- 
ceous, belonging, to the great central chalk dis- 
trict of England; and the chief rivers are the 
Kennet, and the Upper and Lower Avon. The 
larger proportion of the surface is in pasture, 
devoted chiefly in the south division to the rear- 
ing of sheep, and in the north to cattle-grazing 
and dairying. Wiltshire bacon and cheese are 
famous. Manufactures comprise woollen goods, 
for which the principal localities are Wilton, 
Bradford, Trowbridge, and Westbury, excel- 
lent cutlery and steel goods at Salisbury, ropes 
and sacking at Marlborough, iron-founding at 
Devizes, and there are great railway works at 
Swindon, the largest town. Salisbury is the 
county town. Pop. (1921 ), 292,218. 

Wimbledon, a municipal borough of Surrey, 
England, 7 miles south-west of London, at the 


Pap, (1921), 61,451. 

Wincey, a strong and durable union cloth, 
plain or twilled, often composed of a cotton 
warp and a woollen weft. Heavy winceys have 
been much worn as skirtings and shirtings. The 
name is probably a contraction of linsey-woolsey, 
which would doubtless be made from flax yams 
and wool yams originally. 

Winch. The windlass used to lift water from 
a well is a simple barrel winch. To obtain greater 
mechanical advantage, a gear-wheel is placed on 
the drum of a winch, and a pinion on the shaft 
of the turning-handle. The addition of other 
trains of wheels gives fhrther advantage. Band 
brakes are commonly fitted to prevent running 
back. Electrical- and steam-driven winches are 
used for the heavy loads of ships* cargo and on 
such devices as jib cranes. 

Winchester, an ancient city of Hampshire, 
England, on the Itchen. The most important 
edifice is the cathedral, originally built in the 
latter half of the eleventh century. It is in the 
form of a cross; length from east to west, 545 feet; 
width of the transepts, 208 feet. Besides being in 
itself of great architectural importance, it con- 
tains numerous monuments of historical interest: 
as the tombs of William Rufus, of Edmund, son 
of King Alfred, and of Izaak Walton; the golden 
shrine of St. Swithin; bronze figures of James 1 
and Charles I, Ac. The other important buildings 
and institutions are: St. Mary's College or Win- 
chester College, founded by William of Wyke- 
ham in 1887, the oldest of the English public 
schools; the castle; Victoria Hospital; barracks; 
and the Hospital of St. Cross, founded in 1182. 
Pop. (1921), 28,791. 

Winchester was the capital of Wessex (q.v.), 
and when the kings of Wessex became kings of 
all England, it became the capital of England. 
Its importance declined after Normandy was 
wrested from King John (1208). 

Wind, air in motion. Winds are classified as 
constant, periodical, and variable. The most 
general features of the atmospheric circulation 
are yet far from completely understood. The 
salient fact is a rarefaction and rising of the air 
over the heated equatorial regions. Winds are 
drawn in from both hemispheres to supply its 
place, and these, being diverted in a westerly 
direction by the earth’s rotation, form the 
north-east and south-east trade winds, an 
example of constant winds. They blow from 
near the calms of Cancer and Capricorn, the situa- 
tions of which are called the Horse Latitudes, 
about 80° north and south latitude. The rising 
equatorial air flows in the higher atmosphere as 
return currents above and opposite to the lower 
trade winds. At the Horse Latitudes it descends, 
partly to return as the trade winds and partly 
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to travel as a surfiaoe wind to higher latitudes. Glasgow, and Oxford, he was returned to Parlia- 


The latter part forms our prevailing south- 
westerly winds, and the more persistent north- 
west winds of the ‘ roaring forties * (latitudes 40® 
to 4A® 8.). The circulation described above is 
subject to great interruption over the continental 
masses. In the northern winter months Central 
Asia beoomes extremely cold and a centre of 
high pressure. This causes an outflow of wind 
over Southern Asia firom the north-east. In the 
northern summer the same region is extremely 
warm, with low pressure. South-west winds then 
blow over the northern Indian Ocean. This is 
an example of periodical winds — the nortli-east 
and south-west monsoons. In temperate r^ons, 
particularly in the northern hemisphere, we 
find variable winds, due largely to the prevalence 
there of cyclonic depressions, or centres of low 
pressure, round which the winds circulate, and 
which travel over the ocean and land sukiaoe. 
The depression as it travels does not remain 
constituted of the same air, but is continually 
taking in new air and leaving behind its former 
contents. By study of the actual path of an air 
particle from place to place the original source 
of the wind blowing at a certain time and place 
has in some cases been traced, and found to 
explain satisfactorily the state of temperature 
or humidity which it produced. In general the 
wind is strongest at the hottest part of the day, 
and weakest at night. This is connected with 
the fact that wind velocity is greater at an 
altitude than at the surface, where the speed is 
reduced by friction. In the daytime there is 
lytore inequality of temperature at different 
Mints of the surface, due to solar heating. Any 
heated spot has over it an ascending current. 
Thus there is in the daytime more vertical 
interchange between the lower and higher air. 
This imparts to the lower some share of the 
greater horizontal velocity of the upper air, 
causing an increase of the wind near the surface. 

Land and Sea Breezes , — ^The air over the land 
is (iolder during the night than the air over the 
sea. There is therefore a flow of air from sea to 
land in the upper regions of the atmosphere, 
so that pressure rises over the land, and the air 
at lower levels flows seawards. This is the * land 
breeze *. During the day a similar process with 
reversed conditions gives rise to the * sea breeze *. 
— ^Biblioobafhy: W. Ferrel, A PopuJar Treatise 
on the Windai A. E. M. Geddes, Meteorology; 
Sir Napier Shaw, Manital qf Meteorology, 

Windermere, the larged sheet of water in 
England, and renowned on account of the 
beauty of its scenery, is partly in Westmorland 
and partly in Lancashire. It is about 11 miles 
long, and averages 1 mile in breadth. 

Windham, William, English statesman, bom 
1750, died 1810. After being educated at Eton, 


ment (1784) as member for Norwich. He became 
Secretary of War in 1704, and remained in this 
position until the retirement of Pitt in 1801; 
took ofifloe again in the Grenville administration 
(1806), and brought forward a Bill to limit the 
term of service in the army, as also to increase 
the pay and pensions of officers and men; retired 
ftt>m office (1807), and strenuously opposed the 
Copenhagen and Walcheren expeditions. 

Windhoek, a town of the South-West Africa 
Protectorate, the administrative centre and 
the former capital of German South-West 
Africa. At an altitude of 5456 feet, it has a mean 
annual temperature of 67® F. (January, 74*5®; 
June, 56® F.) and a rainfall of 15 inches. Groot- 
fontein (5020 feet altitude) has a mean rainfall 
of 24 inches. .January is the rainiest month in 
both places. Klein Windhoek, a German colonial 
settlement, is noted for its live hot springs 
(104® to 127® F.), one of which has a temperature 
of 170® F. Pop. of the district, about 17,000 
(about 4000 whites). 

Wind-instruments. It is customaiy to con- 
fine the term wind-instrument to those which are 
sounded by the breath of the performer. Though 
the earliest of musical discoveries, wind-instru- 
ments as used in the military bands and sym- 
phony orchestras of to-day are less than a century 
old. The difficulties to be overcome in con- 
nection with their development arose from the 
fact that the vibrating column of air, which is 
in every case the medium of sound production, 
does not of itself give a continuous series of 
sounds according to any scale, but can provide 
only the sounds of the harmonic series, or 
‘ chord of nature ’. No instrument which could 
produce these notes alone can be of any but a 
strictly limited use in music, and the disad- 
vantage is increased by the fact that some of 
the notes are slightly out of tune with the corre- 
sponding sounds of the accepted scale-systems. 
It must be remembered that every note in music 
has its own harmonic series, exactly corre- 
sponding to that given for C. This fact, com- 
bined with the other equally important fact that 
any instrument can be made to yield another 
note than its own by altering the length of the 
vibrating column of air, furnished the ultimate 
solution of the difficulty of providing an un- 
broken scale in wind-instruments. 

The most usual and most practical method of 
classifying wind-instruments is according to the 
manner in which the column of air is made to 
vibrate by the lips of the player. This method 
yields three great classes, those of flute, reed, 
and brass. 

Instruments of the flute class are composed 
of an open cylindrical tube, or a series of them, 
as in the case of Pan's pipes, and the air column 
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is made to vibrate by blowing across the end, 
as in Pan's pipes, by blowing through a slit at 
the top, as in the penny whistle, or sideways 
across a mouth-hole, as in the orchestral flute. 
The length of the vibrating column is varied by 
opening with the lifted finger, or some more or 
less elaborate mechanism, a series of holes placed 
laterally in the tube at careftilly calculated 
intervals. The natural scale of the instrument 
is limited to one octave, but by blowing slightly 
harder and altering the angle of the stream of 
air from the player's lips the pitch of the instru- 
ment leaps an octave higher, and a fhrther 
application of the same means altera the pitch 
yet another octave. 

Reed-instruments are of four classes, those 
with single reed and cylindrical tube (clarinets), 
single reed and conical tube (saxophones), 
double reed and cylindrical tube (no examples 
in modem use), and double reed and conical 
tube (oboe, cor anglais, and bassoon). The 
reeds in these instruments are directly con- 
trolled by the player's lips, the principles of 
sound production being otherwise the same as 
in instruments of the flute class, excepting that 
all members of the clarinet family ‘ overblow ’ a 
twelfth, and not an octave. 

In brass instruments the length of the tube 
plays an important part, a short tube giving 
more readily the lower harmonics of the natural 
series (bugle, post-hom), while the upper har- 
monics, which it will be noticed are much closer 
together than the lower ones and therefore more 
generally approximating to a musical scale, are 
more easily produced from a long tube (trumpet, 
French horn). For an explanation of valve 
action and its functions in connection with these 
instruments, see Trumpet. In the trombone, 
and less commonly in the trumpet, the necessary 
variations in length of the air column are secured 
by means of a slide. As the shape of the tube 
has no effect on the tone, the very considerable 
length of tubing required in horns, trumpets, 
and trombones is brought within convenient and 
practical limits by bending it into the curved 
patterns familiar to all. The general arrangement 
of wind-instruments in an orchestral score 'S as 
follows, beginning at the top: piccolo, flutes, 
(bass flute), oboe, cor anglais, clarinets, (bass 
clarinet), bassoons, double bassoon, horns, trum- 
pets, trombones, tuba. See Plate of Musical 
Instruments at Music. 

Windlass, a form of the wheel and axle (q.v.) 
mechanism used for raising comparatively small 
loads. The simple hand-turned drum for lifting 
a bucket of water from a well is an example. 
It is commonly provided with a pawl to prevent 
it from turning backwards if the effort is removed. 

Windmill, a mill which receives its motion 
from the impact of wind upon sails or vanes, 


and which is used for grinding com, pumping 
water, &c. The surfaces of the sails or vanes 
must be oblique to the wind's direction, so as to 
produce a rotary movement when struck by it. 
The windmill is often a conical or pyramidal 
tower. The wind is made to act upon sails or 
vanes attached by means of rectangular frames 
to the axle or xmnd^ahajt of the mill. This axle 
is placed nearly horizontal, so that the sails 
by the pressure of the wind revolve in a nearly 
vertical plane, thus giving a rotatory motion 
to the driving-wheel fixed in the wind-shaft. 
The movement thus produced is transferred by 
means of bevel-wheels to the main shaft, which 
is connected with the specific machinery of the 
mill. Mechanism is provided to secure that the 
sails shall always face the wind. Windmills 
used in this country in pumping water have 
generally a frame support of steel sections and a 
vane structure similar to, but smaller than, that 
referred to above. 

Windsor, or New Windsor, a municipal 
borough and market town of Berkshire, England, 
on the Thames, 22 miles west from London, and 
connected by a bridge with Eton. There are 
several churches and chapels, barracks, an 
infirmary, &c. The only manufacture of impor* 
tance is that of tapestry. Pop. (1921), 20,115. 

Windsor owes its chief importance to its castle, 
which stands east of the town on a height over- 
looking the River Thames, and is the principal 
royal residence in the kingdom. It was begun, 
or at least enlarged, by Henry I, and has been 
altered and added to by almost every sovereign 
since. The chief features of interest in the castle 
are the old State apartments; St. George's 
Chapel, where the Knights of the Garter are 
instcdled, and the vaults of which contain the 
remains of Henry VI, Edward IV, Henry VIII, 
Charles I, George III, George IV, and William 
IV; the Hound Tower or ancient keep; and the 
present State apartments. 



Ship’s Windlass, driven by Steam and fitted with 
Hand Brakes 

A, A. Chain lifters. B, Chain-pq>e. c, Pulley for wire-rope 
hawser o, Brake gear. B. a Steam cylinders 

Windward Islands, the administrative title 
of those British West Indian islands lying north 
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of Trinidad and south of Martinique. They are: 
Grenada, the Grenadines, St. Lucia, and St. 
Vincent. Geographically Barbados forms part 
of the group. At Bridgetown (Barbados; 56 feet 
altitude) the mean monthly temperature is 
79'8° F., and the rainfall about 56 inches. St. 
George’s (Grenada) has a mean annual tempera- 
ture of 79*^ F., and a rainfall of 76*6 inches. In 
St. Vincent the mean monthly temperature is 
79** F., and the rainfall 79 inches. See SL Lucia, 

Wines and Spirits. In the Bible frequent 
reference is made to wine, the fermented juice 
of the grape, while Egyptian tablets of date 
4000 B.c. show that it was then in common 
use. It is supposed that the first attempts to 
cultivate and improve the wild vine originated 
in Persia and gradually spread westwards. Viti- 
culture is known to have been encouraged by the 
Greeks and Romans in the European countries 
conquered by them, and in the Middle Ages by 
missionaiy monks, who carried it as far as the 
American shores of the Pacific. 

In the northern hemisphere the vine can be 
grown commercially, i.e. grapes will ripen in the 
open air, between latitudes 51^ and 88°, embracing 
the greater part of Europe, North Africa, and 
Asia Minor; and in the southern part of the 
globe, Australia, South Africa, and Central South 
America are wine-producing countries. By carefiil 
selection, extending over centuries, the varieties of 
vine best suited to the soil and climate of the 
different countries have been ascertained. Vines 
producing black grapes are greatly in the majority. 

The manufacture of wine varies in detail, but 
the essential feature is fermentation of the juice 
and pulp of the grape, called must. Grapes, 
especially those grown for wine-making, are 
rich in sugar, and when the crushed fruit, or 
must, is allowed to stand in a suitable tempera- 
ture (about 65° F.), the whole mass is soon in 
active fermentation (q.v.). During this process 
the bulk of the sugar changes into alcohol and 
carbonic acid gas. The latter passes off into the 
atmosphere, but the alcohol remains along with 
other constituents of the must, viz. water, tar- 
taric acid, tannin, grape-sugar, ethers, and 
essential oils, the whole forming wine. Wines 
may be either red or white. The colouring- 
matter of red wine is contained in the skins of 
black grapes. By itself the wine is blue, but 
the acids present turn it red. In young wines, 
where other constituents modify the acids, the 
colour is almost purple, whereas in older wines 
it becomes a deep ruby shade. The term wkiU 
applied to wines is hardly correct if milk be 
taken as an example of a white fluid. They are 
really yellow, and range from the palest straw 
to deep golden. White wine can be made firom 
black grapes by withholding the skins, but red 
wine cannot be made from white grapes. 


The more important wines used in this country 
may be divided into the three main classes of 
natural^ SoTtified, and sparkling wines. Natural 
winea are those resulting from the natural and 
complete fermentation of grape-juice without 
the addition of any other substance, and form 
the great bulk of wine produced in the world. 
They are mostly consumed in the countries of 
production; of those imported into the United 
Kingdom the following are the chief. 

Clarett a red mine produced in the south-west 
of France, in the department of Gironde, in the 
neighbourhood of siordeaux. The name claret 
is only applied to this wine in English-speaking 
countries, and has no justification except cen- 
turies of use. In France it is known as Bordeaux 
red wine. The region of production is divided 
into three large districts, Mddoc, Graves, and 
St. Emilion, and these are subdivided into nu- 
merous communes or parishes, of which the best 
known are St. Julien, St. E^t6phe, Margaux, and 
Pauillac. French claret shares with burgundy 
the distinction of being the finest wine of ita 
kind in the world. Claret is light, containing 
only about 10 per cent of alcohol. It has a deli- 
cate and attractive flavour, being neither too 
sweet nor too dry; its ‘bouquet* or aroma is 
pleasing, it possesses tonic and digestive pro- 
perties, and it keeps and improves in bottle. 
About the year 1852 a jury, composed of the 
leading members of the Bordeaux wine trade, 
made a classification of the vineyards of the 
M^doc according to quality. Fifty-nine wines, 
designated classed growthsy are divided into five 
classes, and include such famous names as 
Ch&teau Margaux, Ch&tcau Laflte, ChAteau 
Larose, Ch&teau L4ovillc, CliAteau Mouton 
Rothschild, ChAtcau Pontet Canet, and many 
others. 

After the classed growths come bourgeois, 
pay son, and artisan, in the order named. The 
Graves and St. Emilion wines include many 
which rank equal to the classed growths. ChAteau 
Haut Brion, a Graves wine, ranks with first- 
classed growths, and some of the best St. Emilion 
wines bring prices equal to the second growths 
of the M4doc. Most of the proprietors of well- 
known growths bottle their wines at the chAteau 
with branded corks, thus affording a guarantee 
of authenticity. Like all crops depending on 
natural conditions, the quality of vintages 
varies from year to year, so that, while a first 
growth of a successfril vintage will be a magnifi- 
cent wine, the same chAteau of an inferior year 
may be very poor in quality. The most fomous 
claret vintages are 1864, 1874, 1875, 1898 (when 
the vintage was the largest for many years), 
1899, and 1900. There hra been no outstanding 
vintage since, although 1906, 1911, and 1914 
are considered good. Good claret will keep many 
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yean in bottle (1874’s are to this day magnificent 
wines), but when a bottle is opened it should 
be us^ quickly, as a couple of days* exposure 
to the air will turn it fiat. It should be kept in 
cellar at a minimum temperature of 50^ F., and 
used at about 60°. This applies to all red wines. 

A large quantity of u)hiU ivine is made in the 
neighbourhood of Bordeaux, mostly to the south- 
east in the districts of Graves, Sautemes, Barsac, 
and Preignac. Those wines are very popular in 
Britain. The Graves are mostly dry, some of 
the better qualities possessing a most attractive 
flavour, while the cheaper kinds make very 
agreeable table wines. In the other districts 
the wines are sweeter, the fine kinds being 
distinctly so. While they show extraordinary 
bouquet and flavour, their richness is somewhat 
cloying to the palate, and they are less in demand 
in this country than the drier kinds. In Sautemes 
is situated the famous vineyard of Chkteau 
Yquem. In a fine year this wine is so rich and 
luscious as to be almost a syrup, while the 
bouquet and flavour are unique. Previous to 
1914 the average annual output of the Gironde 
was roughly 82 million gallons, of which about 
10 per cent was exported to Britain, where the 
duty payable was, in 1022, 2s. 6d. per gallon. 

Burgundy is also the produce of France, the 
vineyards being situated in the east, in the 
departments of Yonne, Sadne and Loire, and 
cote d’Or. The principal districts are A^con, 
Beaujolais, and COtc d’Or, this latter producing 
the finest and most renowned red wines. The 
principal towns of the region are Dijon and 
Beaune, the latter being the centre of the wine 
trade. The ordinary wines .of Burgundy are 
stouter, rougher, and sweeter than claret. The 
finest kinds are more delicate, and have a velvety 
softness on the palate, combined with very 
pleasing aroma and delicious flavour. The alco- 
holic strength runs about 12 per cent. The vine- 
yards in Burgundy are, as a rule, smaller than 
in the Bordeaux region, and are usually divided 
among several owners. On this account Bur- 
gundies are generally sold in this country under 
the names of districts, such as Beaune, Pommard, 
Nuits, and Volnay. The finest wines arc, how- 
ever, sold under the names of their respective 
vine 3 rard 8 , viz. Roman4e-Conti, Chambertin, 
Clos de Vougeot, Richebourg, La Tache, Tkc, 

White wines, known in this country as Chablis, 
are made in the commune of that name, and are 
very good; but the finest white wine is con- 
sidered to be Montrachet, from the commune of 
Puligny, next to it coming Meursault. The 
finest vintages of Burgundy are 1874, 1886, 1898, 
1904, 1911, 1915, and 1919. The average pro- 
duction Is about 10 million gallons per annum. 

ffoch is the name applied in this country to 
German white wines grown on the banks of the 


Rhine and its tributaries. They are ftill-bodied, 
soft, and fruity, and have an attractive aroma. 
The alcoholic strength Is about 12 per cent. 
The finest kinds are made in the district named 
Rheingau, extending on the right bank from 
Biebrich to Rfidesheim. There we find the 
famous vineyards of Steinberg, Schloss Johannis- 
berg, Marcobrunn, Rfidesheim, Ac. In the 
neighbourhood of Bingen are situated Nierstein 
and Oppenheim, which produce lighter and 
cheaper wines. Close to the town of Worms is 
the well-known vineyard of Liebfraumilch. 
Farther south, the Palatinate district produces 
softer and riper wines, but not so highly 
flavoured, such as Forst and Deidesheim. Red 
wines are made, the best being Assmannshausen, 
but they are little known here. The best vintages 
are 1884, 1898, 1904, 1911, 1915, and 1917. 

Moselle wines are produced on the banks of 
the river of that name. They are much lighter 
and thinner than hock, and generally have a 
slightly acid taste, but the bouquet is highly 
developed, and in the finer qualities very attrac- 
tive. Among the best known are Bemcastler 
Doctor, Brauneberg, Zeltingen, and Piesport. 
A considerable quantity of wine similar to hock 
and Moselle is produced in the province of 
Alsace. During German possession, this was 
largely blended with Rhine and Moselle wines 
and shipped from Germany as hock and Moselle. 
The territory being now French, growers are 
sending their wines to this countiy under their 
own geographical names, and already some very 
good samples have been shown. 

Italian Wines , — In this warm southern -climate 
the vine flourishes vigorously, and the quantity 
of grapes produced is enormous. Unfortunately 
the quality does not improve in like manner, the 
wines having a strong, slightly rank flavour, 
while the dry varieties are inclined to be astrin- 
gent, and the sweet very rich. Of late years 
considerable attention has been paid to cultiva- 
tion, and quality shows improvement. They are 
useful where a stout beverage wine is wanted. 
The best known of the red wines are Chianti, 
grown in Tuscany; Barolo, in Piedmont; and 
Lachiyms Christi, from the slopes of Mount 
Vesuvius, near Naples, a wine of great reputation* 
rich and fine flavoured. Near Naples we also 
get Capri red and white, of which the latter is 
the more esteemed. The quantity of Italian 
wine imported during 1921 was 880,000 gallons; 
alcoholic strength, about 15 per cent; duty, 
8s. 6d. per gallon. 

Spain produces an enormous quantity of 
wine, both red and white. The greater part of 
our import comes under the heading of fortified 
wine, but we may notice Rioja, grown in the 
north near Bilbao, and Yal de Peftas, both 
beverage wines similar to claret, but harsher and 
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more astringent in taste. Austro-Hvngary also 
grows a laige quantity of wine, mostly common 
in quality, which Is consumed in the country. 
A red variety, Carlowitz, of the claret tjqie, was 
formerly imported in small quantities. In the 
east of Hungary is made the famous Tokay, a 
rich golden wine of the liqueur type, which in a 
good year brings a high price. In the north of 
Africa, Algeria provides an important quantity 
of ordinary wine. By carefid selection of suitable 
vines and scrupulous attention to manufacture, 
growers have greatly improved their quality 
within the last thirty years, and now, price for 
price, they compete very closely with the cheaper 
kinds of French wine. The bulk of the product 
goes to France. In 1914 the quantity made of 
both red and white was 226 million gallons. 
In the south, in Cape Colony, the soil and 
climate are very suitable for viticulture, and in 
the seventeenth century this industry was started 
by Huguenots expelled from France. For a long 
p^od wine of common quality was produced 
and consumed locally. In the early part of the 
nineteenth century the British Government took 
the matter in hand and spent considerable sums 
in fostering the trade, besides granting a low 
import duty into Britain. This led to con- 
sumption here on a fairly large scale, but later 
in the century this preferential duty was dis- 
continued, and exports fell off. The annual 
production is about 75 million gallons, and is 
mostly consumed in the country, but recently 
efforts have been made to secure a footing on 
the British market. Both red and white wines are 
made, the most esteemed being Constantia, 
grown close to Cape Town. In 1921 Britain 
imported 41,000 gallons; strength, about 12 per 
cent; preferential duty, Is. Od. per gallon. 

In America the wines of California were of 
most interest to our market, but under pro- 
hibition the manufacture has ceased. In South 
America^ Chile and the Argentine produce large 
quantities of wine;, which are entirely consumed 
on that continent and rarely exported to Europe. 

Australia . — The cultivation of the vine in 
Australia Is of comparatively recent date, having 
commenced about the year 1880. In many parts 
of that continent soil and climate are favour- 
able, the principal drawback being drought and 
heat, whi<^ make great care in cultivation and 
manufacture necessary. The output previous to 
1914 was about 6 million gallons annually. 
Australian wines are thick, soft, and heavier 
than European wines, but suitable for beverage 
purposes. They are handicapped in price by high 
coat of labour and freight, although this is counter- 
balanced to some extent by scientific manufacture 
and a preferential duty. Both red and white wines 
are made, and of all types. The quantity im- 
ported in 1921 was 544,000 gallons. 


Among Jortified wines the most important is 
port. This is a red wine grown on the hilly banks 
of the upper part of the River Douro, in Portugal, 
and shipped from Oporto, whence its name. 
In its manufacture fermentation of the must is 
arrested by the addition of brandy made from 
commoner wines of the country. If a sweet 
wine be desired, the addition is made before 
fermentation has proceeded far, and sugar is 
thereby retained; if, on the contrary, a dry wine 
be wanted, fermentation is allowed to continue 
longer. Port as shipped to Britain generally 
contains about 20 per cent alcohol, and duty is 
6«. per gallon (1922). This high proportion of 
alcohol, along iWth the stout, rich nature of the 
wine, renders it very suitable for the compara- 
tively cold, damp climate of this country, where 
it has for centuries enjoyed great popularity. 
The wine trade in Oporto is largely in the hands 
of English firms, descendants of merchants who 
settled there about the seventeenth century. 
In contrast to the custom of selling claret and 
burgundy under the names of the different 
chateaux or districts, ports are blended by the 
shippers and sold under their names, with marks 
attached denoting quality. Very few wines of 
particular vineyards, or quintas as they are 
called, are sold individually. In the Douro 
district, as elsewhere, the quality of the produce 
of the vineyards varies from year to year. When 
a particularly favourable year occurs and quality 
is really fine, a blend of wines of that year alone 
is shipped very early to Britain, and put into 
bottle at once. This must be done within two or 
at most three years after the vintage. This is 
known in the trade as vintage wrine, and repre- 
sents the finest type of port it is possible to 
get. It requires a considerable period in bottle 
to mature properly, but will keep a long time, 
some vintages previous to the Phylloxera devas- 
tation in the ’eighties having lived fifty years 
and more. Wines of subsequent years, having 
been made from replanted vineyards and 
younger vines, while showing equally fine quality 
in their youth, do not appear to have the long 
life of the older wines, and thirty years seems to 
be about their limit. The finest vintages are 
1847, 1868, 1870, 1878, 1887, 1890, 1896, 1900, 
1904, 1908, 1912, 1917; and of these 1896 and 
1908 are outstanding. In ordinary years, when 
quality is not so exceptional, the wines are 
stored in casks by the shippers in their cellars 
or *' lodges ’, and allowed to mature there. During 
this process the wine, while improving in quality, 
loses colour and body, and when very old b^ 
comes reddish-brown in colour, or what is known 
as * tawny*. These wines are lighter, and to 
some palates more suitable and agreeable, than 
the very robust and heavy vintage wines. 

WhUe port is also made, and a considerable 
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quantity imported, but the wines are wanting 
in the characteristics of the red varieties, and 
are not so attractive. Outside the Douro dis- 
trict, a large quantity of wine is made in Portugal, 
and a considerable quantity is exported to Bri- 
tain. It is known as Lisbon Red, and is com- 
moner and wanting in the fine flavour of genuine 
port. By a treaty between Britain and Portugal 
only wine from the Upper Douro can be sold as 
port in this country. The quantity of wine 
imported from Portugal during 1021 was alto- 
gether about 4^ million gallons, and in 1018, 
8^ million gallons. In 1010 imports reached the 
enormous figure of 13 million gallons. Sherry is 
a white wine made in the south-west comer of 
Spain, in Western Andalusia, the centre of which 
is Jerez, whence the wine takes its name. In 
its manufacture the must is allowed to ferment 
naturally, but the peculiarity of sherry is that 
a second slow fermentation takes place in the 
cellars (or bodegas as they are called), lasting 
for eighteen to twenty-four months. This second 
fermentation is very uncertain in its action. 
For example, out of ten casks of new wine all 
made from the same grapes and in exactly the 
same way, there may be found at the end of 
two years one or two casks of pale, delicate, 
sweet wine; one or two of the some colour but 
dry; one or more of dark-coloured, fUll-bodied 
wine; and perhaps one that is of no use what- 
ever. This seems to be a natural process which 
cannot be controlled. The pale, delicate, dry 
wines are called * fino * (or * palma *), the fiiUer- 
bodied dry wines * cortado and the darker- 
coloured and richer wines * raya *. These dif- 
ferent varieties are blended, and fortified by the 
addition of brandy before shipment, and are 
generally sold in Britain under names such as 
Vino de Pasto (light colour, delicate dry flavour), 
Amontillado (very dry, with more body), Oloroso 
(ftiU golden colour and soft rich flavour). East 
India (dark colour, sweet full body), Manzaniila 
(very dry, with flavour of camomile flowers), 
&c* The alcoholic strength is about 20 per cent, 
and duty 6s. per gallon. The average importa- 
tion into Britain is slightly over 1 million gallons. 
One feature which may be noticed is that sherry 
keeps better after being opened and exposed to 
the air than any other wine. 

Malaga, shipped from the port of that name, 
is a white wine grown in Eastern Andalusia. It 
is different in style from sherry, being generally 
sweeter. It is not much used in Britain. Tarra- 
gona is a red wine grown in Catalonia, and 
laigely exported to this country. It somewhat 
resembles port in character, but is much inferior 
in quality and cheaper in price. In 1921 the 
quantity of this and similar red wines imported 
from Spain was close on 1( million ^dlons. 
Marsala is a white wine produced in the island 


of Sicily, resembling sherry, but softer and more 
fruity. It was largely us^ in the British navy 
for many years. One of the leading houses in 
Palermo has in its possession an order for this 
wine signed by Lord Nelson. The quantity 
imported is not large; alcoholic strength about 
20 per cent; duty, 6s per gallon. Madeira is 
produced in the island of that name, the soil of 
which consists of disintegrated lava, and is 
peculiarly suitable for the vine. Madeira has 
a very pronounced and distinctive flavour, 
besides being hill and soft. It varies in colour 
from pale golden to dark brown, and will keep 
for many years in bottle. The quantity imported 
in 1021 was 88,000 gallons; strength, 20 per cent 
alcohol; duty, 6s. per gallon. Vermouth, a white 
wine flavoured with aromatic herbs, is now largely 
used in this country. There are two kinds — 
French (dry), made in the neighbourhood of 
Marseilles, and Italian (sweet), made in Turin. 

Sparkling Wines. — Of these the best known is 
champagne, made in the north of France, in the 
department of Marne, with the towns of Rheims 
and Epemay as centres of manufacture and 
distribution. This district formed part of the 
old province of Champagne. It is about as far 
north as the vine can be cultivated; hence we 
have a small yield of grapes producing a wine of 
exceptional flavour and delicacy. The art of 
retaining natural effervescence in champagne is 
attributed to Dom P4rignon, of the monastery 
of Haut Villers, who died in 1715. Great care is 
necessary in the manufacture; the grapes are 
examined, and any doubthil or unripe rejected. 
They are then pressed and the must allowed 
to ferment. Vintage generally takes place in 
September, and in spring following the different 
wines intended to form a blend are mixed 
together in a large vat. This is called a * cuv4e % 
and the wine is immediately bottled and corks 
fastened down. Owing to the quantity of grape- 
sugar in the must being large, the first fermenta- 
tion does not completely exhaust it; conse- 
quently a second fermentation takes place in 
little, and carbonic acid gas is produced, which 
cannot escape but is absorbed into the wine, and 
produces effervescence when poured out. The 
wine is allowed to mature in bottle until re- 
quired, when it is prepared for shipment by the 
removal of any deposit and the addition of a 
small quantity of liqueur made from old wine 
brandy and sugar. For the British market, 
where dry wines are required, ^ per cent of liqueur 
may be added, while for Fi^ce or other coun- 
tries, where a sweeter wine is in demand, as much 
as 5 per cent may be necessary. Only the finest 
wines are usually sent to this country, and the 
best vintages are 1900, 1904, 1906, 1911, and 
1914. Champagne of a greater age than twenty 
years often loses its effervescence, and while 
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the wine may be quite sound and very fine in 
quality, its stillness renders it undesirable to 
most people. The alcoholic strength of cham- 
pagne is about 11 per cent, and duty (1022) is 
80s. per dozen bottles (2 gallons). The quantity 
imported in 1021 was 858,000 gallons, against 
over 1 million gallons in 1018. 

In the west of France, in the valley of the 
Loire, which flows through Touraine and Anjou, 
a considerable quantity of vohUe sparkling wine 
is made. This is light and pleasant, but wanting 
in flavour and delicacy as compared with cham- 
pagne, nor has it the same keeping properties. 
It is luiown as Saumur. The quantity imported 
in 1021 was nearly 83,000 gallons. Sparkling 
Burgundy* — In the Burgundy district a red 
sparkling wine is made for which there is some 
demand, 10,000 gallons having been imported 
into Britain in 1021. Red wines do not adapt 
themselves to the sparkling state so well as 
white, the most noticeable difference being to the 
eye. The clear amber liquid with tiny globules 
streaming to the surface is much more attractive 
than an opaque red wine with froth on the 
surface. Sparkling hock and Moselle are white 
wines made in Giermany by the same method as 
champagne. They are coarser and more fruity 
than the latter, and generally sweeter. The 
quantity imported in 1021 was about 16,000 
gallons. In Italy many sparkling wines are 
made, the best known here being Asti, but 
imports are small. 

Spirits, — All fermented liquors contain a 
certain amount of alcohol, and when this is 
separated from the other constituents by distil- 
lation the product is called spirits. The art of 
distillation is not of such great antiquity as the 
manufactiue of wine. The first record extant of 
its use in the preparation of a beverage is in the 
eleventh century, and it does not appear to have 
been introduced into England until the sixteenth 
century. The product of the early efforts was no 
doubt crude, nevertheless it was much prized 
as a medicine, and as methods were gradually 
perfected the demand increased. The first spirit 
was made firom wine and called brant wHn 
(burnt wine) or brandy. 

Brandy is the product of the distillation of 
wine made fix>m grapes. It is produced in almost 
every country where wine is made, but the finest 
quality, and what is generally known in this 
country as brandy, without being distinguished 
by the country of origin, is made in the west 
of France round the town of Cognac, on the 
River Charente, in the department of that name. 
This region pi^uces a thin, highly flavoured 
white wine, which on being distilled 3delds ‘ eau 
de vie de Cognac *, a brandy which in point of 
quality takes precedence over all others. Dis- 
tillation is effected in pot stills; and when newly 
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made the spirit is colourless. It is stored in oak 
casks and allowed to mature for many years, 
during which time the colour becomes deep 
yellow, and flavour and bouquet, due to essential 
oils in the spirit, develop in all their perfection. 
The production in an average year is in round 
figures 8 million gallons. Brandy is usually sold 
in Britain at a strength of 80 under proof 
(Sykes), on which duty in 1022 was 53s. 6d. per 
gallon. The quantity of brandy from all sources 
imported into the United Kingdom in 1021 was 
460,000 gallons, and in 1018, 1,400,000 gallons. 

Whisky (from Gael, uisge, water). — ^The manu- 
facture of whisky seems to have commenced in 
the eleventh century in the Highlands of Scot- 
land, and probably soon after in Ireland. Methods 
were then very primitive, resulting in a coarse 
and acrid spirit which does not seem to have 
spread far untU the seventeenth century, when 
it came into use in the Lowlands of Scotland. 
Scotch whisky is of two main kinds, malt and 
grain. The former is made from malted barley 
in pot stills, and the latter from unmalted grain, 
generally maize, with a small proportion of malt 
added, in patent stills (see Still), Owing to 
materials used and method of manufacture, 
malt whisky is much richer in ethers and essential 
oils, and is more pronounced in taste and smell 
than grain whisky, this latter being more neutral. 
Scotch malt whiskies may be classed in four 
categories, viz. Highland, Lowland, Islay, and 
Campbeltown. The difference in each class is 
very marked, owing to natural causes, such as the 
quality of the water, and the flavour imparted 
to the malt by peat used in drying. Whisky is, 
like all spirit, colourless when newly distilled, 
but during the process of maturing in casks it 
acquires a yellowish colour. By law, whisky 
must be three years old before it can be sold for 
consumption. Fifty years ago Scotch whisky 
was little known outside Scotland, but it is now 
known and largely consumed all over the world. 
Irish whisky is likewise made both in pot and 
patent stills, the produce of the latter resembling 
Scotch grain. Owing to the use of a mixture of 
malt, unmalted grain, and oats, Irish pot-still 
whis^ differs considerably from Scotch, being 
heavier and sweeter, and having an oily taste 
as against the clean, crisp, dry flavour of the 
latter; and outside Ireland it is not so much 
in demand. 

The number of distilleries at work in the 
United Kingdom in 1921 was 164, distributed as 
follows: England 8, producing 7 million gallons 
spirits, mostly used for making gin and for 
industrial purposes; Scotland 188, quantity 
made 29} million gallons; Ireland 23, pro- 
duction 11 million gallons. The quantity of 
whisky consumed as beverage in the United 
Kingdom during 1921 was 15} million galloof. 
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and the quantity exported million gallons. 
The excise duty on whisky in 1922 was 72s. 6d. 
per proof gallon (Sykes). It is generally sold at 
a strength of 80 under proof (about 40 per cent 
alcohol), so that duty on a bottle of whisky 
containing one-sixth of a gallon amounted to 
8s. 5|d. 

Oin is a spirit made from grain flavoured with 
juniper berries and other aromatic substances. 
Holland is the largest gin-producing country, 
and Britain comes next, London and Plymouth 
being the principal places of manufacture. There 
is a considerable difference in taste between 
Dutch and English gin, the former having what 
may be described as a yeasty flavour, while the 
latter is much cleaner and to most people 
more attractive. * Old Tom * is the name given to 
English gin which has been slightly sweetened. 
Gin, being a highly rectified and pure spirit, does 
not require to be kept like whisky, and is generally 
used soon after manufacture. As compensation 
for the compulsory maturing of whisky, gin in 
1922 paid a higher duty of 74s. per proof gallon. 

Bum is a spirit made ftom molasses, a sub- 
stance produced in the manufacture of cane- 
sugar, and is made in all countries where this 
Industry is carried on, but Jamaica and Deme- 
rara are the princip^ sources of supply for 
Britain. From the rich nature of its source, 
rum has perhaps the greatest food value of any 
spirit, and it certainly has the property of 
imparting a feeling of warmth to the human 
system; hence its selection for the use of our 
troops during the European War. It has long 
been used in the navy. In 1921 the quantity 
imported into the United Kingdom was over 
4^ million gallons. In 1922 duty on rum from 
British possessions was 72s. lOd., and fh)m 
foreign countries 75s. 4d. per proof gallon. 

Liqueurs are beverages artificially prepared 
from alcohol, sugar, and an endless variety of 
flavouring substances. They are very numerous, 
and we can ddy notice a few. BenedicHne is 
made at Etemp, in France. Chartreuse was 
formerly madb at the monastery of that name 
near Grenoble, but the monks on removing to 
Spain carried the manufacture with them. Cura- 
sao derives its flavour firom oranges, crime de 
menthe from peppermint, kirsch firom cherries, 
absinthe from wormwood, kUmmel from cumin 
or caraa'ay seed, and maraschino from marasca 
cherries. 

Bibuoobapht: Thudichum and Dupr4, TreaHse 
on Origin, Nature, and Varieties of Wine; J. L. 
W. Thudichum, TreaHse on Wine\ A L. Simon, 
History of the Wine Trade tn England; Wines 
and Spirits; Nettlefield, Distilleries of the United 
Kingdom; G. E. B. Saintsbury, Notes on a Cellar 
Book, 

Wingate, Sir Reginald, British soldier, bom 


in Renfrewshire 1861. He joined the Royal 
Artillery in 1880, and in 1888 was posted to the 
E^gyptian army, loginning a long connection with 
E^rptian affairs, during which he became Sirdar 
and Governor-General of the Sudan (1899-1916), 
and High (fommissioner in Egypt (1917-9). He 
conquered Darflir (1916), and was General 
Officer Commanding in the Hedjaz from 1916 
until 1919. He retired in 1922. Among his pub- 
lications the chief one is the English edition of 
Slatin Pasha’s Fire and Samd in the Sudan 
(1895). 

Winnipeg, a lake of Canada, mainly in Mani- 
toba; length, about 250 miles; greatest breadth, 
70 miles. The Winnipeg, River, and Sas- 
katchewan are its tributaries, and it receives 
the surplus waters of Lakes Winnipegosis and 
Manitoba, while its own surplus waters are carried 
by the Nelson into Hudson Bay. The River 
Winnipeg rises in the Lake of the Woods; length, 
250 miles, interrupted by falls. 

Winnipeg, the third city of Canada, capital 
of the province of Manitoba, at the confluence 
of the Red River and Assiniboine, 40 miles south 
by west of Lake Winnipeg. In 1870 it was only 
a vUlage; its growth has been due in great 
measure to its central position on the continent, 
forming a gateway to the west and north-west, 
and in a region whose agricultural and other 
resources have been rapidly developed, so that 
by help of railways and rivers it has become a 
great commercial and financial centre, with 
fourteen main and other railway lines ranting 
from it. It is a great grain market, and has a 
large trade in cattle, flour, cheese, furs, &c., 
while manufacturing industries are progressive. 
The provincial university, founded in 1877, 
is at Winnipeg. Pop. (1921), 178,864; Greater 
Winnip^, 276,000. 

Winnipegosis, a lake of Manitoba, Canada, 
drained circuitously to Lake Manitoba, through 
Waterhen Lake and Waterhen River. It is 828 
feet altitude, from 120 to 180 miles long, and 
has an area of 1986 sq. miles (estimated by some 
at 2080 sq. miles). The coast-line measures 
approximately 600 miles. 

Winona, a city of Minnesota, United States, 
the county seat of Winona county, a river-port 
on the Miraissippi; served by the Chicago Great 
Western and other railways. It is an educational 
centre, and has extensive manufactures. Founded 
in 1858, it became a city in 1857. Pop. 19,148. 

Winter, the season of greatest cold. Etymo- 
logicaUy the term signifies the season of * wind *, 
just as summer is the season of ' sun *. The day 
is shortest at 22nd Dec., when the sun is 2S^° 
south of the equator, and is above the horizon 
for only 7 hours 45 minutes at London, and 6 
hours 58 minutes at Edinburgh and Glasgow. 
The wannest weather occurs upon an average 
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about a month after the longest day, and simi- 
larly the coldest occurs upon an average about 
a month after the shortest day. For the northern 
hemisphere, therefore, meteorologists adopt as a 
convenient arrangement the allocation to winter 
of the three cal en dar months December, January, 
and February, being the three coldest months of 
the year. In southerly latitudes, of course, 
winter comprises our summer months of June, 
July, and August. According to what is known 
as the astronomical di\dsion of the seasons, 
winter extends from the winter solstice on 22nd 
Dec. to the vernal equinox on 21st March. 

Winter Aconite, a small herb, Cammarum 
(Eranthis) hyemdle^ nat. ord. Ranunculacese, 
producing bright yellow flowers very early in 
spring. 

Winter-cress, the common name of two 
British cruciferous plants of the genus Barbarca. 
B. vulgaris, called also yellow rocket, grows on the 
banks of ditches and rivers, and about hedges 
and walls. It is bitter and sharp to the taste, 
and is sometimes used as a salad. 

Winter-green, a name of several plants, one 
of them being the partridge-berry (q.v.), which 
yields oil of winter-green, otherwise called oU of 
gauUheria. This oil consists almost entirely of 
methyl salicylate, and is valuable as an appli- 
cation in rheumatics. The name is also given 
to a genus of perennial plants (Pyrdla), order 
Pyrolaceae, having short stems, broad evergreen 
leaves, and usually racemose white or pink 
flowers. P, rotundifolia possesses astringent pro- 
perties, and was formerly used in medicine. 

Winter-moth, a moth (Cheimatobia brumOta), 
the larvae of which are exceedingly injurious to 
apple, pear, cherry, and plum trees. The moths 
appear in Uieir perfect state in the beginning of 
winter. Pupation takes place in the ground, and 
the wingless females can be prevented from 
climbing fruit-trees by tarring or grease-banding 
their trunks. 

Wlnter's-bark (Drimys Winteri), a plant of 
the nat. ord. Magnoliacese, a native of South 
America. It is an evergreen shrub, the bark of 
which has an agreeable pungent aromatic taste, 
and tonic properties. 

Winterthur, a town of Switzerland, canton 
of ZOrich, on the Eulach; an important railway 
Junction. It carries on cotton-spinning, silk- 
weaving, iron-foundries, machine-making, &c. 
Pop. (1920), 49,967. 

Wire, a form into which a ductile metal may 
be drawn by passing it through a die. The 
property of ductility (q.v.) is one which varies 
greatly from metal to metal. An important 
example is copper of the high quality used for 
electrical conductors. To produce small sizes 
the heavier sections are pulled through a series 
of dies of decreasing aperture until the required 
vot. XI. 


diameter is attained. In these dies diamonds, 
either natural stones or chips, are used as the 
reducing medium if the metal is copper. Steel 
dies are used in the manufacture of steel wires, 
but a better product, both as regards approach 
to true circular form and closeness to the re- 
quired dimensions, is obtained with diamonds. 
The life of the stones is much shorter on steel 
than on copper. Wires are specifled to standard 
gauges, of which the Standard, the Birmingham, 
the American, and the Whitworth are the most 
important. For the dimensions of any particular 
number of wire, any engineers* pocket-book 
may be consulted. 

Wire, Bowden. The Bowden system of trans- 
mission of force consists of a practically in- 
extensible wire cable threaded through a prac- 
tically incompressible flexible tube, the tube 
being fonned by a closely coiled spiral steel wire. 
The mechanism is complete in itself, and only 
requires to have one member flxed at both ends, 
and the other member attached to the operating 
lever at one end and the object to be moved at 
the other end. The steel cable may be anchored, 
and the flexible tube then used as a medium for 
pushing. 

Wireless Telegraphy and Telephony. Wire- 
less telegraphy is the art of signalling through 
space by means of electro-magnetic waves or 
displacement currents in the ether, the to-and-fro 
alternations of which, or the frequency, for 
commercial purposes being comprised within the 
present practical limits of 8 x 10” per second 
and 10” per second, corresponding to wave- 
lengths in free space of 1 metre and 80,000 
metres. The important part played by the non- 
conducting medium in electrical actions was 
demonstrated by Faraday in 1887, when he 
showed that the charge given to an electric 
condenser does not reside in the conductors, the 
metal plates, but in the so-called insulator, the 
air or glass l^twcen the plates. He represented 
the charge by * lines of force * stretched through 
the non-conductor with their ends fixed to the 
conductors; and when the insulating medium 
is considered in its relation to the forces acting 
in this way through it, he proposed * to use the 
word dielectric to express that substance *• The 
fact that a steel needle was sometimes mag- 
netized in one direction and sometimes in the 
opposite direction by the discharge current of 
a condenser, led Joseph Henry, in 1842, to the 
conclusion that under certain conditions the 
condenser discharge is oscillatory; and in 1858 
William Thomson (Lord Kelvin) worked out 
the mathematical theory, and showed that if 
the discharge takes place through a circuit of 
low electrical resistance, the current does not die 
out at once but first c^rges the condenser in 
the opposite sense, then again in the same sense, 

806 
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the storage of energy being transferred from the 
condenser to the magnetic field, then back again 
to the condenser, and so on, the amplitude of 
the current gradually growing less, and the 
oscillation Anally dying out when all the energy 
in the circuit has been transformed into heat. 

If E is the total energy in the circuit — ^the 
dissipation of energy being neglected — C the 
capacity, L the inductance, Q and i the charge 
and current respectively at any instant, then 
E = iQ*/C + iLt*. If n is the frequency of 
the oscillations per second, T the periodic time 
of the oscillations in seconds, L the inductance 
of the circuit in lienrys, C the capacity in farads. 




Fig. 1 


then if the resistance of the circuit can be 
neglected, T *= 27 cVlc and n = l/(27rVLC). 

Feddersen, in 1857, was the first to obtain 
experimental confirmation of the oscillatory 
nature of the condenser discharge. When the 
image of the spark was spread out by means 
of a rotating mirror, it was seen to consist of a 
number of sparks following each other at regular 
intervals. 

Clerk Maxwell^s epoch-making paper, A 
Dynamical Theory of the Electro-magnetic Field, 
was read in 1864. Maxwell’s views (see Etfier; 
Wave Theory of Light) partook of the nature of 
highly inteeeeHng speculations until 1888, when 
convincing evidence of their truth was provided 
by the brilliant research work of Heinrich Hertz. 
Hertz endeavoured to produce in a condenser 
circuit electric oscillations of extremely high 
frequency, and he therefore used a condenser of 
very small capacity and connections of very 
small inductance. Employing an air dielectric, 
he separated the two conductors as far apart as 
their connections would allow. The arrangement 
he called his large oscillator consisted of two 
spheres of zinc 80 cm. in diameter at the ex- 
tremities of two metal rods placed in line, with 
their inside ends terminating in brass knobs of 
8 cm. diameter, between which a spark discharge 
was made to take place. The two rods and 
spark gap measured 150 cm. over all, and the 


calculated oscillation frequency of the spark 
was 5 X 10^ per second. The electrostatic field 
of this dumb-bell oscillator bulged well into the 
surrounding space, and Hertz had thus discovered 
the best form of condenser for producing electro- 
magnetic waves, because during the periodic 
oscillations of the charge a maximum proportion 
of energy permanently leaves such a condenser 
circuit as waves of displacement current in the 
surrounding dielectric. For detecting these waves 
Hertz employed a resonaior, a loop of wire 
broken by a small adjustable air gap. This 
device had the same natural period of oscillation 
as the condenser circuit, and when placed with 
its plane parallel to the 
axis of the oscillator 
and its air gap parallel 
to the oscillator spark 
gap, it indicated electro- 
magnetic induction by 
the passage of a minute 
spark across the air 
gap. Oliver Lodge had 
already produced sta- 
tionary waves on wires 
by reflection and in- 
terference, and Hertz 
adopted the same prin- 
ciple to produce in the 
air dielectric electro- 
magnetic waves which were stationary and 
could therefore be examined. 

In fig. 1 the spark of the oscillator O is indi- 
cated at S, a sheet of zinc 2 metres x 4 metres 
at M was used as a reflector, and the resonator 
R was moved along the axis SN to determine 
the character of the radiation sent off from O. 
When the distance SN is suitable, the resonator 
will show no spark at N, a maximum spark at 
L, no spark again at Nx, and a second niaximum 
at Lx, as indicated by the dotted curve. The two 
points N and Nx, being positions where there is 
no electric force, must be nodal positions of the 
stationary electro-magnetic waves, and the dis- 
tance between them must be half a wave-length. 
The points L and Lx are called loops of electric 
force, and the distance between them also is half 
a wave-length. 

For the oscillator in question the radiated 
waves had a length of 6 metres. In other experi- 
ments employing his small or rectilinear oscil- 
lator — two short rods fitted with spark balls, 
each rod and ball being 18 cm. over all — he used 
a frequency of 5 x 10* and a wave-length of 60 
c»n. Hertz showed by experiment that electro- 
magnetic waves as thus produced could be 
reflected, refracted, and polarized, behaving in 
these and other ways very much like waves of 
light (see Hertz; Hertzian Waves)* Fig. 2 shows 
tines of electric induction of Ibur half wa\'e8 
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leaving the Hertz rectilinear oscillator. They 
are closed loops of electric strain; the wave 
fronts expand as they move outwards, but the 
width of the loops in the same dielectric remains 
the same. 

Blondlot in 1808, Trowbridge and Duane 
in 1805, and Saunders in 1806, by various 
ex|>eriments, particularly by photographing the 
spark images of a train of oscillations obtained 
in a revolving mirror and measuring the interval 
between them, finally removed all doubt that 
electro-magnetic waves have the same velocity 
as light waves, namely 8 x 10^® cm. per second. 
If the capacity C of the transmitter circuit is 
measured in microfarads, and the inductance 
L in microhenrys, then the wave-length of 
the radiation in air or free space, measured 
in metres, be given by the formula 

X = 1885 VLC. 



The spark indicator of the Hertz resonator 
required an induced E.M.F. of several volts, 
and was therefore a very insensitive form of 
detector. Branly, in 1892, employed a ‘ coherer ’ 
for this purpose, a glass tube containing loosely- 
packed, finely-divided metal filings, which by its 
large change of conductivity on the application 
of a small E.M.F. made it possible to detect the 
presence of feeble electro-magnetic waves or 
waves which had become feeble by expansion 
in travelling to a distance. Wireless telegraphy 
as an art practically dates fh)m the employment 
of this instrument. The first practical working 
circuit was demonstrated by Guglielmo Marconi 
in 1895, and in 1896 he improved the transmitter 
by elevating the conductor, a sheet of zinc 
connected to one side of a spark ball oscillator, 
and connecting the other side to ground, a 
similar arrangement of elevated plate and 
ground wire being connected to a coherer of 
special design at the receiving end. But the 


great advantage of height was demonstrated in 
the following year when, discarding the capacity 
area, a single wire, supported sometimes by 
balloon, sometimes by kite, was used by Marconi 
for signalling up to a distance of 84 miles, a 
ground connection to the oscillator also being 
employed. The vertical wire has been given the 
name aerial or antenna. 

The very important principles of the reservoir 
circuit and tuning were introduced by Marconi 
in 1000. Instead of the generator feeding energy 
direct into the aerial, it was mode to excite a 
closed oscillating circuit of low resistance, which 
lost very little of its energy by radiation; and 
this circuit was inductively coupled to the aerial 
system, which, being of the open tjrpe, was a 
good radiator. The energy lost by the aerial is 
replaced by energy taken up inductively from 
the closed circuit, and so more energy can be 
radiated. The closed and the open circuit were 
adjusted to be in resonance. Similar coupled 
circuits in resonance were also introduced in 
the receiver, and the receiver was adjusted to be 
in resonance or in tune with the transmitter. 

The term coupling designates the degree to 
which one circuit is electro-magnetically linked 
with another circuit. 

The effect of coupling k on two circuits having 
the same natural wave-length Xo is to produce 
in both of them two new wave-lengtlis Xj and X^ 
such that Xi® ^ Xo*(l + Ar), andX,* — Xo*(l— 
so that k - (Xi* - X,®)/(Xi* + Xa®); and 100/; 
is called the percentage coupling. 

In Dec., 1901, Marconi received the first signals 
across the Atlantic at St. John^s, Newfoundland, 
from Poldhu, Cornwall, a distance of 1800 miles, 
and thus proved that eletstro-magnetic waves 
are able to bend round the curvature of the 
earth. The transmitting power was 12 kilowatts; 
wave-length, 400 metres; height of aerial, 200 
feet. At St. John's he employed a kite-flown aerial, 
a tuned receiver circuit, and a coherer developed 
by the Italian navy, consisting of a blob of 
mercury between plugs of carbon and iron 
mounted in a glass tube. The magnetic detector 
of Marconi, which depends on the effect of high- 
frequency currents on the magnetic state of a 
moving band of iron wire, displaced the coherer 
in 1902. In this instrument the signals are 
received on a telephone. The telephone itself 
cannot respond to changes as rapid as those 
produced by high-frequency currents, but if 
the high-frequency effects arc split up into 
groups of an audible frequency, the telephone 
will respond to the group frequency. 

Other improved forms of detector followed. 
In the ‘barretter* of Fessenden (1902) the 
change in resistance of a fine wire due to the 
passage of the high-frequency current is made 
to alter the current in a telephone circuit so that 
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the telephone responds. In 1900 H. C. Dunwoody 
discovered the carborundum-steel combination, 
the first and unquestionably the most reliable 
although not the most sensitive of the numerous 
crystal detector class, which includes tellurium- 
aluminium and tellurium -silicon, used by L. W. 
Austin in 1906, and silicon, zincite, chalco- 
pyrites, bomite, and molybdenite, patented by 
G. W. Pickard at various dates from 1900. 

If an alternating E.M.F. is applied to a crystal 
detector, the positive half will produce a much 
larger current than the negative half, or vice 
versa, and the integration of the effect will have 
the effect of an interrupted direct current. The 
ciystal therefore acts as a rectifier. The tele- 
phone cannot respond to high-frequency im- 
pulses, but it can respond to groups of such 
impulses rectified in this manner if the group 
frequency is within the audible limits. The 
transmission of signals is therefore arranged 
accordingly. In practice the signal E.M.F. is 
extremely small, and better results are therefore 
obtained by applying a constant E.M.F. to the 
crystal to cause it to work at that position on 
the characteristic at which the greatest rale” 
of -change of current with applied E.M.F. takes 
place, the actual position always being found by 
trial. 

Direction Finding : Range. — In the ‘ frame 
aerial ' method of direction finding the receiving 
aerial consists of two vertical parts which can 
be rotated. The current in the receiver is a 
maximum when the direction of the incoming 
wave lies in the plane of the frame. In a modified 
system two aerials are fixed at right angles, and 
a search coil rotates. For the benefit of shipping, 
short-wave directional beam stations have been 
set up at Inchkeith and South Foreland. The 
directive element is got by means of a rotating 
aerial, the signal from which varies with the 
position of the aerial. The signal which a ship 
picks up most strongly indicates the bearing of 
the sending station. Problems relating to the 
range of signals have been much studied. Some 
of the facts are very curious. The wave-length, 
the power used, and the time of day are the 
important factors. Waves of about 1000 metres 
long travel much better by night than by day. 
Waves of 80 metres can be detected up to 50 
miles, disappear from 50 to 500 miles, and re- 
appear frx>m 500 up to 1500 miles. Extreme 
ranges are at times attained with very elemen- 
tary apparatus. Wave-length: Beam Wireless . — 
For many years short waves (say 5 to 100 
metres) were regarded as impracticable for 
long-distance work on account of their rapid 
absorption. The wave-lengths used in com- 
mercial stations designed before 1920 vaiy 
from 8000 to 80,000 metres. The great Post 
Office station at Rugby, for example, is capable 


of dealing with a continuous output to the 
aerial of 500 kilowatts at a wave-length of 18,000 
metres, and has a world-wide range over the 
twenty-four hours of the day. The aerial is 
supported by eight towers, each 820 feet high. 
Many similar stations are in operation on the 
Continent and in America. The cost of these 
laige stations is about £500,000. With a view to 
evolving a cheaper system, Marconi and C. S. 
Franklin began about 1916 to experiment with 
short waves, and ultimately demonstrated their 
complete practicability. A row of aerials, 
backed by a series of reflectors, is an essential 
feature of the system they eventually devised. 
In 1924 the Marconi Company entered into an 
agreement with the British Post Office for the 
supply of stations on this short-wave ‘ beam ’ 
system capable of communicating to and from 
Canada, South Africa, India, and Australia. 
The stations were to be worked through land 
lines from the Central Telegraph Office in 
London. In Oct., 1926, the station for corre- 
sponding with Canada was certified by the 
engineer-in-chief of the Post Office to have 
passed all the stipulated tests. The Heaviside 
Layer. — Wireless waves do not spread out in 
straight lines into space, but travel round the 
earth's surface. Mathematical theories have 
been given, but the signals actually received at 
great distances are some thousands of times 
stronger than theory predicts. The generally 
accepted explanation is that tlie effect is due to 
ionization (q.v.), as a result of which the upper 
atmosphere becomes practically a conducting 
shell concentric with the earth's surface and 
capable of reflecting the waves. This shell is 
usually called the Heaviside layer. It is con- 
jectured that the ionization may be caused by 
an actual stream of solar electrons, wluch may 
possibly have some relation to sunspots. 

The High-frequency Generator. — In order to 
charge his oscillator Hertz employed a Ruhm- 
korff induction coil. This machine was used in 
the first commercial installation to charge the 
aerial-earth system directly, and this method 
of transmission was called ' plain aerial *. The 
demand for greater range of transmission led 
to the use of alternators and transformers, and 
the fixed electrode discharger was replaced by 
the rotary discharger, which, besides increasing 
the power which could be dealt with, effected an 
immense improvement in the regularity of the 
spark, so that the sending station could be 
recognized by its note. 

In the Marconi tuned transmitter circuits the 
coupling must be weak, and carefril tuning is 
relied on to bring the aerial oscillation up to its 
maximum by resonance. Max Wien pointed out 
in 1906 that tight coupling can be employed, and 
therefore much more energy can be transferred 
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to the aerial without the production of two 
coupling waves if the spark in the primary 
circuit is rapidly quenched. The Teleftinken 
quenched spark gap, patented in 1908, works 
very efficiently, and has been used on trans- 
mitting plant of considerable power. It consists 
of a series of copper plates with their central 
sparking surfaces heavily silvered and separated 
by mica rings. The arc generator dates from 1900, 
when W. Duddell showed that if a condenser of 
suitable capacity and an inductance are con- 
nected in series across the terminals of a direct- 
current arc (the two electrodes being solid carbon 
rods), then the arc gives out a note the pitch of 
which corresponds to the frequency of oscillation 
of the condenser-inductance circuit completed 
through the arc. In 1903 V. Poulsen described 
an arc circuit which allowed oscillatory currents 
to be generated of a very much higher frequency 
than was possible with the Duddell arc, and also 
allowed much more power to be used. His 
improvements consisted in the use of a hydro- 
genous atmosphere, a magnetic field transverse 
to the arc, a water-cooled copper anode, and a 
rotating carbon cathode. The peak of develop- 
ment of the spark transmitter was reached in 
1912 by Marconi in his timed-spark method of 
producing continuous oscillations. 

If there are several electrically similar circuits 
each dischaiging through its own rotary spark 
gap and producing at constant intervals trains 
of decaying oscillations, and if all these circuits 
induce into a common aerial circuit and the 
discharges are timed so that the induced oscil- 
lations in the aerial both overlap and arc in 
phase, then the equivalent of a current of con- 
stant amplitude can be produced, or what is 
known as continuous wave (C.W.). Transmitters 
of this type of 200-800 kw. have been used, the 
frequency being 21,400, corresponding to a wave- 
length of 14,000 metres. 

In 1908 R. Goldschmidt patented a high- 
frequency alternator which depends on the 
mutual induction effects of the currents in the 
stator and rotor windings of a machine specially 
built to encourage them. High-ft«quency alter- 
nators were made a practical success by Alexan- 
derson in 1909. He employed a constant field, 
and varied the flux through the armature coils 
by means of an ‘ inductor ’ rotor which inter- 
poses a succession of narrow iron spokes between 
the poles in the faces of which are inset the 
armature windings. Each winding consists of a 
single zigzag wire, a succession of * eoil elements % 
and the frequency of the induced current is 
given by the product of the speed of the rotor 
and the number of inductor spokes, a spoke and 
slot in the rotor corresponding to a pair of north 
and south poles in a standard alternator. The 
aerial circuit must be in resonance with this 


alternator in order that it shall give its fUll 
output, and special high-frequency control is 
employed to maintain the constancy of the 
alternator speed. Alternators on this principle 
are in use of 200 kw. output at 80,000 cycles, 
corresponding to 10,000 metres wave-length; 
there are also others of smaller output and higher 
frequency, 

Thennumic Valve, — The experiments of Elstcr 
and Geitel (1882-9), Edison (1884), J. A. 
Fleming (1890), and J. J. Thomson (1899) 
demonstrated that if a cold metal plate is 
mounted near an incandescent filament in an 
exhausted glass bulb, it takes up a charge which 
it receives from the negative leg of the filament, 
but it receives no electrification from the positive 
leg; also that the charge is conveyed by electrons 
(see Electron), In 1908 O. W. Richardson showed 
that the rate of emission of electrons from in- 
candescent bodies could be expressed in the 
form N ~ where N is the number 

of electrons emitted per S(]uare centimetre of 
the hot body per second, T is the absolute 
temperature of the body, and a and b arc 
constants. J, A. Flcnung, in 1904, was the first 
to apply the so-called ‘ Edison elTeet ’ mentioned 
above to the rectification of alternating currents 
of any frequency, and produced what is now 
known as the two-electrode valve. The principle 
on which it works is illustrated in fig. 8. F is a 
carbon or metal filament made incandescent by 
current from a battery B, and P is a metal plate 



mounted in the same exhausted bulb as F. The 
oscillatory circuit LC is coupled to the aerial 
circuit AE, and is tuned to the same frequency 
as the signal current by varying the capacity of 
C. The trains of oscillations induced in LC 
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corresponding to the transmitted spark sign^ 
are indicated in fig. 4 ▲. This results in an oscil- 
lating potential being applied to P, the positive 
part only of which produces a current flowing 
through the valve from F to P, having the 
rectified form shown in fig. 4 b. A condenser is 
shunted across the telephone T to provide a 


the plate circuit. The third electrode inserted 
by Lee de Forest is employed to control this 
plate current, and as it is usually inserted be- 
tween the filament and the plate, and the plate 
current has to flow past it or transversely through 
it, it is given an open form like a spiral or wire 
mesh, and is called the grid. A negative potential 
applied to the grid will 
A oppose the flow of the 

/ A negatively charged elec- 

...x / \ trons to the plate, and 

/ \/ so will reduce the jdate 

J current; and a positive 

potential applied to the 
grid will encourage the 
A flow to the plate. Thus 

/ \ A a change in potential of 

/ \ / \ A - B. the grid, which may be 

brought about by the 
application of a negligible 
amount of electrostatic 


energy, may control the 
discharge of the energy 
stored in the compara- 
tively large reservoir 
provided by the plate 
F^b -4 battery B,. If the poten- 

tial changes caused by a 

path of low impedance for these oscillations, and very weak signal are applied to the grid, a very 
the current through the telephone assumes the much amplified signal can be obtained in the plate 
form shown in fig. 4 c as a result of the mean circuit; and further, if the valve circuits are 
value of the varying potential difference between properly adjusted, aU the characteristics of the 
its two terminals, so that there are as many signal are amplified in the same proportion, so 
impulses applied to the diaphragm as there are that all irregularities ofwave-form are reproduced 
trains of oscillations, and the note produced will without du^rtion. The grid-plaie characteristic 
have a corresponding audible frequency which of a three-electrode valve, as obtained with the 

circuit of fig. 5, showing the change of plate 
current with change of grid potential for fixed 
values of filament current and plate voltage, is 
given in fig. 6. For comparison the plate 
characteristic of the same valve is also given in 
the figure, as it shows the relation between the 
plate current and the plate voltage when two 
electrodes only are used, viz. the filament and 
the plate, the grid being joined to the negative 
leg of the filament. 

For rectification there must be an as 3 nnmetrical 
change of plate current for a S3rmmetrica] change 
of plate voltage applied to the two-electrode 
Fig. 5 valve, or of the grid voltage applied to the three- 

electrode valve; and this operation takes place, 
can be cut up into shorts and longs for the therefore, when the valve is adjusted to work at 
transmission of code messages. the top or bottom bend of its characteristic. An 

Lee de Forest, in 1907, described the first adjustment on the straight inclined part of the 
three-electrode valve (fig. 5). If for a given fila- curve is of no practical value with the two- 
ment current, and therefore a given filament electrode valve, but the three-electrode valve 
temperature, a fixed positive potential is applied must be adjusted to work at this position on 
to the plate — which is also called the anode, as the grid-plate characteristic when it is required 
only positive potentials are applied to it — ^then to amplify without distortion, the drop in plate 
a steady unvarying current will flow through current due to the application of a negative 





WIRELESS TELEGRAPHY 


WIRELESS TELEGRAPHY 


charge to the grid being then equal to the rise 
in plate current when an equal positive charge 
is applied to the grid. High-frequmqf amplifica^ 
Hon takes place when the signal current is 


GRID- PLATE 
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amplified before being rectified; Uno-frequency 
amplification takes place after rectification. 

Retroaction, a very important property of a 
valve circuit, introduced by C. S. Franklin in 





fall in the plate current, and in the magnetic 
field produced by the coil Lp, generates an 
E.M.F. in Lg which tends to maintain the 
magnetic field and therefore assists the passage 
of the current from F to P, and so 
^ once more the plate current increases, 

\ ' and the process is repeated, the peri- 

I odicity being determined in this case 

i by the time constant of the plate 

j circuit as given by the inductances 

> L and Lp and the condenser C. In the 

, circuit adjustment just mentioned 

I the E.M.F. induced on the grid was 

j in the first instance negative and in 

I the second instance positive. By 

I rotating one of the two coupling 

• coils, or by reversing the connec- 

I tions, it is clear that retroaction can 

' be used to reduce instead of to in- 

I crease the amplification in the plate 

I circuit; in fact a useful range of 

”180*+ VOLTS adjustment can be 

obtained with a reacHon coil, which 
gives an adjustable coupling. 

The Valve Oacillator Generator . — It 
is only one step further to find by trial a reaction 
adjustment which will keep the high frequency 
circuit LpLK in permanent oscillation, the energy 
fed into it every cycle from the battery Bp being 
just sufficient to compensate for the energy 
which leaves the circuit during the same period, 
the circuit itself arrangmg the correct timing of 


1918, takes place when the plate circuit is made 
to transfer part of its energy to the grid circuit, 
with the object of increasing the amplifying 
effect in the plate circuit. In fig. 7 a coupling 
between the two circuits is shown at LpL^. 
When the plate circuit is closed by the switch 
K, a current flows from the filament F to the 
plate P and through the coil Lp. The growth of 
the magnetic field in Lp cuts Lg and generates 
in it an opposing E.M.F. which is hnmediately 
applied to the grid G and checks the flow of 
current from the filament to the plate. The 



the feed from the battery in the manner already 
described. A high-frequency transmitter con- 
sisting of a valve oscillator coupled to an aerial 
is shown in fig. 8. In this case the aerial circuit 
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is coupled at M to the tuned plate circuit whence 
it draws its power, the retroaction coupling being 
at R. The Marconi Company, which has pioneered 
high-power valve transmission, has a 200-kw. 
installation at Carnarvon. In 1918 text messages 
were received firom this transmitter at Sydney, 
12,000 miles away. 

Reception of Contintums-wave Signals, — To 
produce a sound during the complete duration 
of the signal, the continuous wave must cither 
be broken up into groups and so given a group 
ftequency, which method is known as tonic train; 
or, preferably, beats must be produced in the 
continuous wave of a frequency to which the 
telephone and the ear can respond. The beat 
generator is simply a valve oscillation generator 
of very low power which is coupled to the 
receiver aerial circuit, and induces a current 
in it having a frequency which is slightly mis- 
tuned to that of the incoming signal current 
so as to produce the required beat. The beat 
current is rectified, and is then in a suitable 
form to produce an audible note in the tele- 
phone. 

Wireless Telephony , — The same main trans- 
mitting circuit is used as for continuous-wave 
telegraphy to produce * tlie carrier wave % or 
high-fr^uency electro-magnetic radiation, on 
which is superposed the low-frequency modu- 
lation corresponding to the speech current wave- 
form produced by the voice when speaking into 
the microphone. The carrier wave may have 
any value within the range of commercial wave- 
lengths, usually between 800 metres and 3000 
metres, corresponding to frequencies of 10* and 
10*. The speech currents contain a mixture of 
frequencies, the minimum being about 20 per 
second, and the maximum about 40,000 per 
second. 

A carbon granule microphone is an instnmient 
which consists of two carbon plates, one fixed 
to the solid back of the instrument, the other 
mounted on a mica diaphragm and free to 
vibrate with it. Between the two carbon plates 
are loosely - packed granules of carbon. The 
electrical resistance of this arrangement is very 
sensitive to changes of pressure, and an electric 
current which is led in through one carbon plate 
and out through the other varies correspondingly 
in strength as the voice produces vibrations of 
different frequency and amplitude in the mica 
diaphragm. It is, however, essentially a low- 
current instrument, and on this account can only 
be inserted direct in the transmitting aerial 
when the power of the transmitter is very small. 

In the method known as grid control, the 
variations of the direct current through the 
microphone create corresponding E.M.F.*s in 
the secondary of a transformer winding, whence 
they are applied directly to the grid of the 


oscillating valve. A stronger modulation is 
obtained by means of * choke control * (fig. 9). 
Instead of modulating the grid potential of the 
oscillating valve O, it is the plate potential 
which is now altered. This require an addi- 
tional valve X, having a large iron core choke 
in its plate circuit. 

Broadcasting is the name given to the general 
dissemination of news and concerts by wireless 
telephony for popular amusement. 

Effective transmission necessitates the very 
careful elimination of all sounds other than those 
which it is required to transmit, as sounds 
which in many cases could be ignored in com- 
mercial speech telephony would seriously impair 
the transmission of musical items. Many pro- 
blems centre round the microphone: it must not 



favour the high notes more than the low; an 
accurate balance of sound must be maintained 
between a singer and his accompaniment, 
possibly more than one microphone being neces- 
sary; and there must be no echo or note reso- 
nance. Effective reception necessitates a greater 
intensity and better quality of speech and more 
freedom from local and outside interference 
effects than is essential for commercial speech 
telephony, although the receiving aerial at its 
best is not more than 25 feet to 80 feet in height, 
and may often be of a most inefficient indoor 
type, small frames taking up the least space 
possible being frequently employed. Abo, 
instead of using telephones it b often necessary 
to project the speech into a room or hall. To 
meet these conditions very sharp high-frequency 
tuning is essential; a simple crystal or single 
valve receiver may be sufficient for the telephone. 

Broadcasting in Britain may be said to date 
from 15th June, 1920, when, by transmission 
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from Chelmsford, Essex, songs by Dame Nellie 
Melba were heard over a very wide radius, 
including St. John's, Newfoundland, 2678 miles 
away. Programmes of speech and music from 
the stations of amateurs having transmitting 
licences soon became common. After negotiations 
between manufacturers and the Post Office, the 
British Broadcasting Company was formed in 
Dec., 1022, and, being granted certain exclusive 
privileges, gradually established regular systems 
of concerts and lectures from many stations. 
It was made compulsory for possessors of re- 
ceiving sets to obtain a licence from the Post 
Office. — ^Bibliography: H. M. Dowsett, WireUsa 
Telephony and BroadcasHngi J. A. Fleming, Prin- 
ciplea of Electric Wave Telegraphy and Telephony, 

Wlreworm, a name given by farmers to the 
subterranean larvse or grubs of click-beetles or 
skipjacks, family Elaterido:. Common species 
are Agriotea lineatua and Aihoua heemorrhoidalia. 
They live for three to five years in the larva state, 
during which time they are very destructive to 
vegetation. 

Wirks worth, a market town of Derbyshire, 
England. Pop. (1921), 8615. 

Wisbech, a town and port of Cambridgeshire, 
England, in the Isle of Ely, on the Ncne. Ex- 
ports are mainly of agricultural produce, and 
imports arc of coal and timber. Pop. (1921), 
11,816. 

Wlsby, or Visby, a seaport-city of Sweden, 
on the west coast of the Island of Gk)ttland, at 
one time an important town in the Hanseatic 
League. Pop. 9960. — The Laxva of Wiahy are 
a collection of mercantile customs and regu- 
lations, dating from the last years of the thir- 
teenth century. They were made the basis of 
the ordinances of the Hanseatic League. See 
Inaurance (section Accident or Casualty Insur- 
ance), 

Wiscon'sin, a river in the United States, 
rises on the northern border of Wisconsin state, 
runs southward, becomes navigable at Portage 
City, and enters the Mississippi 4 miles below 
Prairie-du-Ciiien after a course of nearly 600 
miles. 

Wisconain, an East North Central state of the 
United States. It has a coast-line on Lake 
Michigan in the east, and a shorter one on Lake 
Superior in the north-west, and is generally a 
rolling plain, the highest points of the state being 
in the Penokee Range, and in Rib Hill (1940 
feet) in the north. Wisconsin drains mainly to 
the Mississippi, the chief rivers being the St. 
Croix (forming western boundary for over 180 
miles), Chippewa, Black, and Wisconsin (600 
miles long); the Fox (250 miles) is the cdiief 
river flowing to Lake Michigan. The state is 
subject to tornadoes. The mean a n n u a l tem- 
perature is 44® F. (February, 15®; July, 70® F.), 


and the rainfall 82 inches. Madison is the state 
capital; other cities are: Milwaukee (the largest), 
Racine, Kenosha (pop. 40,500), Superior (89,700), 
Oshkosh, Green Bay, Sheboygan (81,000), and 
La Crosse. In 1921 there were 7558 miles of 
railways. Agriculture is the chief occupation, 
maue, wheat and other cereals, tobacco, sugar- 
beet, &c., being produced. Orchard-fruits are 
raised, and dairying, including the production 
of cheese, butter, and condensed milk, is very 
important. Sheep-rearing is progressive. Zinc 
is the chief mineral, followed by iron (hsmatite). 
There are several mineral springs with a large 
output. The Lake fisheries are prolific. Manu- 
factures are mainly connected with the iron and 
steel industries. About 17*5 per cent of the 
population is classed as foreign-born, and about 
88 per cent of this number is German; Nor- 
wegians, Swedes, Canadians, Italians, and 
English following in order. There are 10,404 
Indians (1921) occupying reservations of 404 
sq. miles. Elementary education is compulsory 
between the ages of seven and fourteen years, 
with a further period of continuation- or indus- 
trial-school training up to seventeen years of 
age. The State University is at Madison. State 
area, 56,066 sq. miles (810 sq. miles being water), 
exclusive of rights over 2400 sq. miles on Lake 
Superior and 7500 sq. miles on Luke Michigan. 
Pop. (1920), 2,682,067 (including 5201 negroes). 

Wiscoiusin was admitted to the Union in 1848. 
The Legislature is bicameral, comprising a 
Senate (88 members, elected for four years, a 
proportion seeking re-clcction biennially) and an 
Assembly (100 members, for two years). There 
are 69 counties. Two Senators and 11 Repre- 
sentatives are sent to Congress. 

Wiseman, Nicholas, Cardinal, English Roman 
Catholic prelate, bom 1802, died 1865. He joined 
the English College then newly formed (1818) at 
Rome; became professor of Oriental languages 
and (1828) rector of the English College; re- 
turned to England (1885), and was appointed 
successively rector of Ushaw, vicar apostolic of 
the central district of England, and Roman 
Catholic Archbishop of Westminster (1850). He 
was the author of Lectures on the Connection be~ 
tvoeen Science and Revealed Religion and RecoL 
lections of the Last Four Popes. 

Wlahart, George, Scottish reformer and 
martyr, was born in Kincardineshire early in the 
sixteenth century, died in 1546. Educated at 
Aberdeen, he travelled in France and Germany, 
where he accepted the Reformed doctrines; 
returned to Scotland and began to teach, but 
was prosecuted for heresy. In 1588 he fled to 
England, and remained in Cambridge fbr six 
years; returned to Scotland in 1548, and preached 
in the chief towns, for which offence, at the 
order of Cardinal B^ton, he was arrested in the 
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house of Cockbum of Onniston, tried by a 
clerical assembly in St. Andrews, and burned 
at the stake there. — Cf. C. Rogers, oj George 
Wiahartt the Scottish Martyr, 

Wiah'aw, formerly a police burgh of Lanark- 
shire, Scotland, now united with Motherwell 
(q.v.). It has several large coal-mines, iron-, 
steel-, and nail -works, fireclay brick -works, 
railway-wagon works, a distillery, &c. 

Wismar, a seaport -town of Mccklenburg- 
Schwerin, on the Bay of Wismar, an arm of the 
Baltic Sea; served by rail to Rostock and Karow; 
the seaward terminus of the railway to Ludwigs- 
lust (pop. 6500). Machinery, paper, cement, 
asphalt, and sugar ore made, and brewing and 
iron-founding are carried on. There is a large 
shipping trade in wood, coal, grain, paper, wine, 
stone, sugar, &c. Wendorf, a noted sea-bathing 
resort, lies about a mile north-west. Acquiring 
the rights of a town in 1220, Wismar received 
extended privileges in 1266, fell to Mecklenburg 
in 1801, and was an important Hansa town. 
From 1648 until 1803 it was a Swedish possession, 
and was not definitively incorporated in Meck- 
lenburg-Schwerin until 1807. Pop. 25,200. 

Wissembourg (tier. Weisaenburg)^ a frontier 
town of France, in the department of Bas Rhin; 
served by rail to Strasbourg, Lauterbourg, and 
Mainz. Matches, leather, paper, dye-stufEs, and 
beer are made, and there is a large lithograpliic 
establishment. In the first engagement of the 
Franco-German War, fought at Wissembourg 
(4th Aug., 1870), the French were defeated. 
Pop. 12,000. 

Wlsta'ria, a genus of plants, nat ord. Legu- 
minosse. The species are deciduous, twining, and 
climbing shrubs, natives of China and North 
America. Several (as Wistaria chinensis) have 
been introduced into England, and, when in 
flower, they form some of the handsomest 
ornaments of the garden. W, fnUescens is a 
species belonging to the United States. 

Witchcraft, a term applied to the super- 
natural power which persons were formerly sup- 
posed to obtain by entering into compact with 
evil spirits. The belief in witchcraft existed 
among all primitive nations, but it is also to be 
found in Babylonia and Egypt, and frequent 
references to witches are made in Holy Scripture. 
With the advent of Christianity the conception 
of witchcraft underwent a change. Among the 
early Christians the doctrine of the active agency 
of the spirit of evil in human affairs became more 
frilly developed than it had previously been. 
Satan was supposed to be in league with the 
vanquished gcM^ of paganism, and witches were 
believed to have a compact with the dethroned 
gods and especially with Satan. Like a nightmare 
the belief in witchcraft oppressed mankind firom 
the thirteenth to the seventeenth centuiy. 


The Roman Catholic Church and the Inquisition 
identified witchcraft with heresy, and witches 
were punished as idolaters and servants of 
Satan. By means of torture supposed witches 
wcTe made to confess that they could ride 
through the air on brooms, and that they visited 
mountain tops and wild heaths where they held 
religious festivals, or Sabbaths, and celebrated 
the Black Mass. In 1484 Innocent VIII issued 
a Bull, ordering the severe punishment of witches, 
and soon after the form of proceeding was laid 
down in the famous Malleus Maleficarum 
(Hammer of Witches). No fewer than 100,000 
victims must have suffered in Germany, and 
altogether over 800^000 suffered death in Europe. 
The last trial for witchcraft in England took 
place in 1712, when Jane Wenham was convicted, 
and an execution took place in Scotland in 1722. 
Prosecution for witchcraft was abolished in the 
United Kingdom in 1786 by Act of Parliament. 
In America the last execution took place in 1092, 
and in France executions for witchcraft were 
prohibited by an edict of Louis XIV in 1670. See 
Demonology; Magic, — BiBiiiooRAPinr; H. C. 
Lea, A History of the Inquiailion of the Middle 
Ages; W. E. H. Lecky, History of the Rise and 
Influence of the Spirit of RaHonalism in Europe; 
W. Notcstcin, History of English Witchcraft, 
1558 to 1718, 

Witches* Broom, an abnormal development 
of crowded twigs resembling a broom or crow’s 
nest, produced on various trees by the attacks 
of parasitic fungi. The most familiar are those 
on silver birch due to Exoaacus turgidus, but 
species of Exobasidium and certain rust-fungi 
cause similar malformations on other plants. 

Witenagemot, or Wltan (the meeting of the 
wise men), the council which advised the Anglo- 
Saxon kings. It was composed of archbishops, 
bishops, abbots, members of the royal family, 
carls, and the small class of landowners known 
as King’s Thegns. The Witan used to be credited 
with very extensive powers, including that of 
the election of the king, but later investigators 
admit that very little is known about the subject. 
There is no information as to how often the 
Witan met, and it is impossible to define its 
functions, and its actual authority varied with 
the age of the monarch and with other circum- 
stances in the national life. The succession to 
the throne, from the time of Alfred to the Danish 
conquest under Canute, followed the rule of 
primogeniture, and it is probable that the 
‘ election * by the Witan was no more than 
acceptance or recognition of the succession of a 
sovereign. The term Witenagemot disappeared 
after the Nonnan Conquest, and the institution 
was replaced by the Magnum Concilium, which 
developed into Parliament. 

Wither, George, English poet, was bom 1588, 
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died 1667. He was educated at Magdalen College, 
Oxford, and in 1611 published his satires entitled 
Abuses Stript and WhipU His more important 
works are: The ShepfiertTs Hunting (1615), 
Britain's Remembrancer (1627), A CoUecHon of 
Emblems, and Hallelujah (1648). 

Wltherite, a colourless mineral formed of 
barium carbonate; specific gravity 4’8, nearly 
as high as that of barytes. It is mined at Fallow- 
field, in Northumberland, and is associated, like 
bar 3 rtes, with veins of galena. It is used in 
chemical industries and as a rat-poison. 

Witney, a market town of Oxford, England, 
noted for blankets. There is a bluecoat school 
and a free grammar-school. Pop. (1021), 8364. 

Witte, Sergius Yulievitsh, Count, Russian 
statesman, bom 1849, died 1915. He came to 
the fore by organizing the Russian railway- 
transport system during the Russo-Turldsh War 
of 1877-8, and later (1802-8) succeeded Vish- 
negradski as Minister of Finance. By his vigorous 
and aggressive policy he almost doubled the 
imperial revenues, pushed forward the construc- 
tion of railways, and introduced a State alcohol 
monopoly to stamp out drunkenness. In 1 005 he 
went to Portsmouth (United States) as Russian 
delegate to the Peace Conference, and was made 
Count on his return. In 1008 he left the Ministry 
of I^'inance, and between 1905 and 1906 was 
Prime Minister. He was one of the ablest states- 
men who ever assisted any Tsar. — Cf. his 
Memoirs (of which there is an English trans- 
lation). 

Wittenberg, a town of Prussia, in the province 
of Saxony, on the Elbe; the junction of the 
Berlin-Weissenfels and Falkenberg-Rosslau rail- 
ways. It was while Luther was a professor in 
Wittenberg that he nailed his ninety-five theses 
to the door of the Schlosskirche. The university 
of which he was professor was united to Halle in 
1817. The principal buildings are the Schloss- 
kirche, in which both Luther and Melanchthon 
are buried; the Stadtkirche, where Luther and 
Melanchthon preached; the remains of the 
Augustine monastery, with Luther’s apartments; 
and the houses of Melanchthon and Cranach. 
Pop. 22,000. 

Wlttenberge , a town and river-port of Prussia, 
at the disemboguing of the Stepnitz into the 
Elbe; an important railway junction on the 
Hambuig-Berlin line (via Ludwigslust), for 
Lfineburg, Magdeburg (via Stcndal), and Perle- 
berg (pop. 10,000). Oil and soap are made, and 
there is a shipping trade. Pop. 20,000. 

Woad, a cruciferous plant of the genus Is&tis, 
the /. Hnctoria, fonnerly cultivated to a great 
extent in Britain on account of the blue dye 
extracted from its pulped and feniiented leaves. 
It is now, however, nearly superseded by indigo, 
which gives a stronger and finer blue. The 


ancient Britons are said to have coloured their 
bodies with the dye procured from the woad 
plant. Wild woad, xveld, or wold is the Reseda 
Lutedla, a British plant, which yields a beautiful 
yellow d 5 re. See Dyer's-weed, 

Woburn, a city of Massachusetts, United 
States, in Middlesex county; served by the 
Boston & Maine Railway. Its manufactures are 
over 60 per cent leather, and it is the leather 
metropolis of New England. Settled in 1688, it 
became a city m 1888. Pop. (1020), 16,574. 

Wodan, or Woden, the Anglo-Saxon form 
of the name of the deity called by the Norse 
Odin (q.v.). Wednesday derives its name from 
him, and his name is also seen in several place- 
names, 08 Wedneshvrry, &c. See Norihem Mytho~ 
logy. 

Woking, an urban district and town of Surrey, 
England, on the Wey. Brookwood and the 
London Necropolis (founded 1854) arc near by. 
Pop. (1021), 26,480. 

Wokingham, a municipal borough of Berk- 
shire, England, in Windsor Forest. Pop. (1021 ), 
4473. 

Wolcot, John, British satirist, generally 
known by his nom-dc-plume of ‘ Peter Pindar 
was bom in 1738, and died in 1810. Between 
1778 and 1808 he is said to have put forth some 
sixty satirical productions in verse, most of 
them now forgotten. 

Wolf, Friedrich August, German critic and 
scholar, bom in 1750, died in 1824. His fame us 
a critic rests upon his Prolegomena ad llomerum 
(1795), in which he endeavours to show that the 
Odyssey and Iliad in their present form are not 
the work of one hand, but of several. Wolfs 
Prolegomena ad Homerum was not merely of 
importance in the history of Homeric scholarship. 
It introduced new ideas into criticism, and its 
influence was felt throughout classical and 
Biblical scholarship. 

Wolf, a mamma] belonging to the digitigrade 
carnivora, family Canidse, and very closely 
related to the dog. The common European wolf 
(Canis lupus) is yellowish or fulvous grey; the 
hair is harsh and strong, the ears erect and 
pointed, the tail straight, or nearly so, and there 
is a blackish band or streak on the forelegs 
about the carpus. The height at the shoulder is 
from 27 to 29 inches. The wolf is swift of foot, 
crafty, and rapacious; a destructive enemy to 
the sheep-cote and farm-yard; it associates in 
packs to hunt the larger mammals, such as the 
deer, the elk, &c. When hard pressed with 
hunger, these packs have been known to attack 
isolated travellers, and even to enter villages and 
carry off children. In general, however, wolves 
are cowardly and stealthy. Wolves are still 
plentiful in some parts of Europe, as in districts 
of France, Spain, Italy, Germany, Turkey, and 
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Russia; they probably ceased to exist in England 
about the end of the fifteenth century; the last of 
them in Scotland is said to have been killed by 
Cameron of Lochiel in 1680, while in Ireland they 
are known to have exist^ until at least the 
beginning of the eighteenth century. The wolf 
of North America is generally considered to be 
the same species as the European wolf, though 
individuals vary much in colour and otherwise. 
The little prairie-wolf or coyote (C. latrans), 
abounding on the vast plains of Missouri and 
Mexico, is a burrowing animal. The Tasmanian 
wolf is a marsupial. The antarctic wolf (C. 
ctntarcHcus) of the Falkland Islands is closely 
allied. Indian wolves belong to closely allied 
species (C. paUipeSt C. chancOt and C. laniger)» 
The so-called Abyssinian wolf or kaberu (C. 
simensis) is a kind of jackal. 

Wolfe, Charles, author of the Ode on the 
Burial of Sir John Moore, was born in Dublin 
1701, died 1823. He was educated at Trinity 
College, Dublin, and it was while there that the 
poem which has secured his fame was published 
in The Newry Telegraph (1817). He was also the 
author of several other poems, and his Remains 
were published at Dublin (2 vols., 1825). 

Wolfe, James, British soldier, was born at 
Westerham, Kent, in 1727, died in 1759. He 
entered the army and proceeded with his regi- 
ment to the Low Countries; took part in the 
battles of Dettingen, Fontenoy, Falkirk, Cul- 
loden, and Laffeldt, and, after distinguished 
service against the French in America, he was 
entrusted (1759) with an army of 8000 men with 
which to assault Quebec. During the night this 
small force scaled the Heights of Abraham, which 
commanded the town, and in the battle which 
took place next day the British were victorious; 
but General Wolfe was wounded in the engage- 
ment, and died in the moment of victory, 
his opponent, Montcalm, being also mortally 
woimded. 

Wolfenbttttel (volT6n-but-l), a town of 
Brunswick, Germany, on the Oker; a junction 
on the railway Jerxheim-Brunswick, for Harz- 
burg. Alibrary of about 300,000 volumes, besides 
MSS., and a statue of Lessing, who was long 
librarian to the duke, are notable features. Pop. 
18,934. 

Wolflia, a genus of water-plants, order 
Lenmaces. W. arrhiza, the only British species, 
is the smallest known fiowering plant, its fionds 
being only ^ inch in diameter. 

Wolffian Bodies (after Wo^, the discoverer), 
in physiology, a term applied to certain bodies 
in the vertebrate embryo, preceding the two 
kidneys, whose functions they perform. As the 
foetus develops they gradually disappear, their 
place being supplied by the true kidne 3 rs, except 
in fishes, in which they are permanent. 


Wolfram (xvo^ramite of American writers), 
a mineral formed of iron and manganese tung- 
state, the principal source of tungsten. It occurs 
in association with granite veins, commonly 
with tin ores, in dark-brown or black monoclinic 
crystals, often of large size. Attention is called 
to it by its high specific gravity, 7*4. The variety 
poor in manganese and rich in iron is called 
ferberite. HUbnerUe is almost pure manganese 
tungstate. Both these minerals are isomorphous 
with wolfram. The modem demand for tungsten 
has given importance to the wolfram of the 
Cornish tin-mines. 

Wolf *8-bane, a poisonous plant of the genus 
Aconltum (A, Napellus). It is a native of Alpine 
pastures in Switzerland, and found in a wild 
state in one or two parts of England. See Aconite, 

Wollaston, William Hyde, English chemist 
and ph 3 nBicist, bom in London 1776, died 1828. 
He was the inventor of the goniometer, an instru- 
ment for measuring the angles of crystals, and 
the discoverer of palladium and rhodium, and 
the malleability of platinum. 

Wollastonlte, one of the mineral group 
known as pyroxenes, cr 3 ^Btallizing in the mono- 
clinic system, typically in broad, flat, colourless 
crystals, whence it has been called tabular spar. 
It is a calcium mctasilicatc, and is common in 
limestones that have been altered by the in- 
trusion of a granite magma. 

Wollin (voFin), an island and town of Prussia, 
at the mouth of the Oder, on the north side of 
the Great Haff; length, 20 miles; breadth, from 
8 to 10 miles. Fishing and cattle-rearing are the 
chief employments. Pop. (town) 5000. 

Wolseley (w^lzli), Garnet Joseph, first 
Viscount, British soldier, bom 1888, died 1918. 
He entered the army as ensign in 1852; took 
part in the second Burmese War (1852-3), 
where he was severely wounded; served with 
distinction in the Crimea, and was wounded at 
the siege of Sebastopol; engaged in the siege and 
capture of Lucknow during the Indian Mutiny 
of 1857-8; and was employed in 1860 in the 
Chinese War. He was dispatched to Canada in 
1861, and again in 1867, having received com- 
mand of the Red River expedition, which he 
carried to a successful issue. Three years after- 
wards Wolseley was appointed to the command 
of an expedition to punish the King of Ashanti, 
and after a brief campaign he entered Coomassie 
(Feb., 1874) and received the submission of the 
king. After the defeat of a British force by the 
Zulus in South Africa in 1879 he was dispatched 
as High Commissioner, but before his arrival the 
Zulus had been defeated at Ulundi, and little 
remained for him to do. His next command was 
in Egypt in 1882, where his forces successfiilly 
stormed the lines of Tel-el-Kebir and captured 
Arabi Pasha. When the Mahdi subdued the 
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Sudan, and held General Gordon prisoner in 
Khartum, Wolseley was dispatched in 1884 
with a relief expedition. He concentrated his 
forces at Korti, and sent a column across the 
desert to Khartum, but the place had fallen. 
In 1885 he was created a viscount, from 1890 
to 1895 was Commander-in-Chief in Ireland, 
in 1894 made held - marshal, and was Com* 
mander-in-Chief of the army from 1895 to 1900. 
He was awarded the Order of Merit in 1902. — Cf. 
The Story of a Soldier's Life, an autobiography. 

Wolsey (wul'zi), Thomas, English cardinal 
and statesman, said to have been the son of a 
butcher, was bom at Ipswich in 1471, died in 
1580. He was educated at Magdalen College, 
Oxford. After quitting the university he was 
appointed to the parish of Lymington, in Somer* 
set. Then he became a private chaplain to the 
Archbishop of Canterbury, one of the governors 
of Calais, chaplain to Henry VII, and Dean of 
Lincoln. When Henry VIII became king the 
advancement of Wolsey was rapid. Successively 
he was appointed Canon of Windsor, Dean of 
York, Bishop of Lincoln, Archbishop of York, 
and his nomination as cardinal in 1515 and 
Pope's legate in 1518 completed his ecclesiastical 
dignities. In 1515 he was also appointed Lord 
Chancellor of the kingdom. He was twice a 
candidate for the Papacy, and his power in 
England, as also his revenues, were only equalled 
by those of the Crown. This rapid preferment by 
the king was largely the result of a remarkable 
series of diplomatic victories, in whicli Wolsey 
had been the means of enabling Henry to hold 
the balance between Francis I and the Ehnperor 
Charles V. His success in the region of politics 
terminated in the splendours of the Field of the 
Cloth of Gold (1520). In his ambitious career 
the cardinal had made many enemies, who were 
held in check so long as he retained the favour 
of his royal master. This favour Wolsey lost 
when he failed to obtain from Pope Clement a 
decision granting the king's divorce from Catha- 
rine of Aragon. Thenceforth the enemies of 
the fallen prelate harried him unmercifully. He 
was banished from court, stripped of his dig- 
nities, found guilty of a praemunire, and sen- 
tenced to imprisonment. Finally, after a brief 
respite, during which he was restored to some 
of his offices, and had returned to his see of 
York, he was arrested at Cawood Castle on a 
charge of high treason, and on his way to London 
as a prisoner he died of dysentery at Leicester 
Abbey. — Bibliography: Mandell Creighton, 
Cardinal Wolsey; E. L. Taunton, Cardinal 
Wolsey; J. S. Brewer, Reign of Henry VIII. 

Wolverhampton, a municipal and county 
borough of Staffordshire, England. It is situated 
in the heart of the Midland mining district, 
has extensive beds of coal and ironstone in its 


vicinity, is the largest manufacturing town in 
Stafford, and is known as the capital of the 
Black Country. The chief industries are the 
smelting of iron ore, and its conversion into all 
forms of ironware, and manufactures in brass, 
tin, steel, papier-m&ch4, galvanized iron, and 
chemicals. Pop. (1921), 102,878. 

Wombat {Phascolomys wombed), a marsupial 
animal, a native of Australia and Tasmania. It 
is about 8 feet in length, and has coarse, almost 
bristly fur, of a general grey tint, mottled with 
black and white. It burrows, feeds on roots, and 
its flesh is said in fatness and flavour to resemble 
pork. 

Wombwell, an urban district of Yorkshire, 
England, in the West Hiding, on the Dove. 
Pop. (1921), 19,035. 

Wood, Anthony, English antiquary, born at 
Oxford in 1632, died in 1695. He was educated 
at Merton College, Oxford, where he took his 
degrees, and spent his life in examining and 
sifting the records of the university. The result 
of his laborious researches was published as 
Historia et Antiquitates Univeraitatis Oxoniensis 
(1674), this being a Latin translation of Wood's 
English treatise under the authority of the 
university. He was also the author of Athenas 
Oxonienses (1691-2). 

Wood, Ellen, or Price, English novelist, 
better known as Mrs. Henry Wood, bom at 
Wor(«ster 1814, died 1887. Among her many 
novels may be noted East Lynne, which has had 
on enormous success both os a book and a 
drama; The Channings; St. Martin's Eve; A 
Life's Secret; Roland Yorke; Dene Hollow; and 
the Johnny Ludlow Stories, reprinted from the 
Argosy, of which she was long editor. 

Wood, Sir Evelyn, British soldier, bom in 
1888, died in 1919. Educated at Marlborough 
College, he entered the navy in 1852, and served 
with distinction in the Crimean War. In 1855 he 
joined the army as comet in the 18th Dragoons, 
and in the mutiny campaign in India in 1858 
he served with the 17th Lancers, gaining the 
V.C. After going through the Ashanti War he 
was called to the Bar at the Middle Temple in 
1874. For his brilliant conduct in the Zulu War 
of 1879 be was promoted brigadier-general and 
created k.c.b. He was second in command of 
the British forces in the short Transvaal War of 
1881, and in 1884-5 he commanded the line of 
co mmuni cation in the Nile expedition. He was 
made g.c.m.o. in 1882, g.c.b. in 1891, and field- 
marshal in 1908. His publications include: The 
Crimea in 1864 and in 1894; Cavalry in the 
Waterloo Campaign; and From Midshipman to 
Field Marshal (1906), an autobiogmphy. 

Woodbrid^e, a town and river-port of 
Suffolk, England, on the River Deben. Pop. 
(1921), 4000. 
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Wood-chuck, the popular name of a rodent 
mammal, a species of the marmot kind and of 
the squirrel family (Sciuridae), the Arctomya 
monaXt or ground-hog, common in the United 
States and Canada. It is of a heavy form, from 
15 to 18 inches long, blackish or grizzled above 
and chestnut-red below. It digs out burrows in 
which it passes the winter in a dormant state. 

Woodcock, a bird of the plover family and 
genus Scoldpax, the S» rusticula, allied to the 
snipes (Gallinago). It is widely distributed, being 
found in all parts of Europe, the north of Asia, 
and as far east as Japan. It is a game-bird of 



Britain, where it is known chiefly as a winter 
visitaiit, but also breeds in certain districts. 
The bird is about 18 inches in length, the female 
being somewhat larger than the male. Its food 
is chiefly worms. Related species are native to 
Java and New Guinea (S, satureUa) and the 
Moluccas (S, rochusseni). The woodcock of 
eastern North America (Philohela minor) is a 
smaller bird, but very similar in plumage and 
habits. 

Wood -lark, a small species of lark, the Alauda 
arborea, found in Britain. Its song is more 
melodious than that of the skylark, but it does 
not consist of so great a variety of notes, nor is 
it so loud. 

Woodpecker, a name for the climbing birds 
belonging to the family Picidse, and the order 
Coraciiformes. The family has a very wide 
distribution, but is not represented in JSigypt, 


Madagascar, and the Australian region. Wood- 
peckers are characterized by their long, straight, 
angular beak, adapted for splitting the bark of 
trees; by their slender tongue, with its spines 
at the tip curved backwards to enable them to 
extract insects from crevices; and by their stiff 
tail, which acts as a prop to support them while 
climbing. The noise they make in tapping the 
bark of a tree to discover where an insect is 
lodged can be heard at a considerable distance. 
Dendrocopus major and D, minor are European 
species, but the best known in Britain is Oecintu 
viridis, the green woodpecker or yaffle. The 
llrst mentioned, the great spotted woodpecker, 
is coloured black and white, with a scarlet crown; 
length, 8 to 9 inches. The great black wood- 
pecker (Pious martius) ranges through the pine 
forests of Europe and Asia to Japan. In America 
the most characteristic species are Campephilus 
prindpSlis or the ivory - billed woodpecker, 
Colaptes aurStus or gold-winged woodpecker, 
and the Californian woodpecker (Melanerpes 
formiciudrus). 

Woodruff, or Woodroof , the common name 
of plants of the genus AspertUa, nat. ord. Rubia- 
ceae. The sweet woodruff (A» odorSta), with its 
whorled leaves and white blossom, is found 
plentifully in Britain in woods and shady places. 
The dried leaves are used to scent clothes and 
also to preserve them from the attacks of insects. 
The root of the dyer’s woodruff (A, tinctoria) is 
used instead of madder. 

Woods and Forests, Commission of, a 
British Government department under two 
Commissioners (one of whom is the Minister of 
Agriculture and Fisheries) which assumed its 
present form in 1912, but dates back to 1760, 
when George III surrendered the land revenues 
from Crown lands in return for a Civil List. At 
this time the gross revenues were about £90,000; 
in 1922 they were £1,848,263, of which £1,052,550 
were derived from Crown lands. A large sum 
annually finds its way to the Imperial Exchequer 
from the surplus revenues of the Commission of 
Woods, Forests, and Land Revenues. 

Woodsia, a widely distributed genus of poly- 
podiaceous ferns. W. hyperborea is one of the 
rarest of the British ferns, being found only on 
Snowdon, in Wales, and one or two mountains 
in Scotland. 

Woodstock, a town and port of entry of New 
Brunswick, Canada, in Carleton county; served 
by National and Canadian Pacific Railways. It 
is an agricultural centre, with an agricultural 
college. Carleton county possesses iron (hsematite 
and limonite) deposits, some of which are near 
Woodstock. Pop. 4000. 

Woodstock, a town of Ontario, Canada, in 
Oxford County, and on Thames River; served 
by the National and Pacific railways, and by 
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electric railway to Ingersoll. It is the seat of 
Woodstock College, and is a busy manufacturing 
town, the centre of an agricultural district. 
Pop. 9700. 

Wood-swallow, a name given in Australia 
to a genus of birds (Art&mus), family Artamidse. 
One species (A, aordidus) is remarkable for its 
habit of hanging suspended from dead branches 
in clusters resembling swanns of bees. 

Wood -tar is obtained as a by-product in the 
destructive distillation of wood. The tar which 
collects below the heaps in which charcoal is 
burned is a thick dark-coloured liquid with a 
strong creosote-Iikc smell. It contains paraffins, 
resins, and also phenols and phenolic ethers. 
Wood-tar obtained from the distillation of wood 
in retorts has similar properties, but is more 
fluid and contains a higher proportion of paraffins. 
The colour of the tar varies from light brown to 
almost black, according to the variety of wood 
used. On distilling the crude tar, fractions known 
as light and heavy tar oils are obtained. Wood- 
tar is used for preserving rope, wood, felt, &c., 
and also in the preparation of creosote (q.v.). 

Wool, that soft species of hair which grows 
on sheep; the outer covering of other animals 



Wool fibres, as seen under the Microscope 


somewhat similar to sheep, e.g. several species 
of goat, provides a fibre which closely resembles 
certain kinds of wool. The wool fibre obtained 
from the fleeces of sheep is divided into a com- 
paratively large number of classes according to 
the length, colour, fineness or coarseness, and to 
the kind of sheep from which it is taken. There 
may be twenty or more kinds which are often 
distinguished by the counts of yarn which may 
be spun from them, say from ISO* to 20* or even 
lower, or else by a quality number which varies 
from 100* to 28*. Wool fibre may be any length 
up to 12 inches or slightly over, and, in general, 
the longest fibres are used for worsted or combed 


yams, and the shorter ones, including the noils, 
used for woollen yams or corded yams. This 
general distinction, however, is not absolutely 
universal, as a considerable quantity of long- 
fibred wool is made into hosiery yams by the 
woollen method of spinning. Wools which unite 
a high degree of fineness and softness with con- 
siderable length of staple bear a high price. 
English-bred sheep produce a good, strong, 
combing wool, that of the Seotch breeds being 
somewhat harsher and coarser. The finest 
carding wools were formerly exclusively obtained 
from Spain, the native country of the merino 
sheep, and at a later period extensively from 
Germany, where* that breed had been successfully 
introduced and cultivated. Immense flocks of 
merinos are now reared in Australia, South 
America, and South Africa, and from these 
regions Britain now obtains her chief supply. 

Woollen Manufacture. The conversion of 
wool fibres into yam-like form by rudimentary 
processes is probably conducted more easily 
than the somewhat analogous conversion of 
vegetable filaments, and hence wool fibres would 
probably be used for such purposes before any 
other of the present-day textile fibres. Modem 
methods of converting wool fibres into woollen 
or worsted yarns and cloth are as intricate as 
those which are practised for the conversion of 
any other fibre into textile products. Wool has 
been used in these islands for a great number 
of years, and several conditions have contri- 
bute to the ultimate establishment of the chief 
centres of the woollen industry. Possibly three- 
quarters, or even more, of the entire British 
woollen and worsted industry is centred in the 
West Riding of Yorkshire, where the chief 
seats are Bradford, Leeds, Huddersfield, Halifax, 
and Keighley (and the small towns and villages 
adjoining these places), and the so-called ‘ Heavy 
Woollen District *, which includes Dewsbury, 
Batley, Morley, Ossett, Mirficld, Heckmondwike, 
Birstal, Guiseley, Yeadon, &c. The remainder 
of the industry is spread over districts which 
are situated in the south of Scotland (Galashiels, 
Hawick, Selkirk, &c. ), west of Scotland (Glasgow 
and district, A3npshire, &c,), the west of England 
(Stroud, Trowbridge, &c.), the midlands of 
England (Leicester, &c.), and parts of Wales 
and Ireland. The production of woollen yam 
for woollen goods is quite distinct from that for 
worsted yams, although both kinds of yam are 
made from wool fibres. The wool staplers clip, 
sort, and classify the locks of wool from several 
different parts of the fleece, and supply many 
manufacturers with the raw material. Large 
firms of manufacturers employ their own wool 
sorters. The fleece of wool is spread on an open- 
mesh wire riddle which is ndsed about 6 inches 
from an open drawer, and the latter, as well as 
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the riddle, is supported by a table or stand. 
During the process of clipping and sorting, 
most of the foreign matter — dirt, sand, and the 
like — passes through the riddle into the open 
drawer. The sorted wool in the unwashed state 
contains a natural grease termed yolk or suint, 
and this, in addition to any dirt which remains 
after sorting, is wholly or partially removed by 
means of a specially designed machine termed a 
wool-scouring machine. Here the fibres are fed 
to the feed rollers, and caused to pass through a 
mild alkaline bath by means of suitable pro- 
pellers and grates. As the wool emerges at the 
opposite end of the machine, it is squeezed 
between rollers, and afterwards dried by auto- 
matic drying machines or other means. In spite 
of the gentle treatment in the wool-scouring and 
drying machines, the fibres have a natural 
tendency to adhere to each other, so it is usual 
to pass the dried material through a teasing 
machine, which disentangles the fibres and 
removes most of the dirt which may have 
escaped removal in the preceding processes. 
If the wool contains burrs (sharp-pointi seeds), 
they are removed either by the burring machine 
or by a carbonizing process. The teased wool 
may be used alone, or, as is often the case, mixed 
with other qualities of wool, or even with other 
textile fibres, to form a mixture or * blend *. The 
necessary quantity of each material is laid in 
horizontal layers, one above the other, on the 
floor of the willey-house, each layer being oiled, 
unless the oiling is to be done automatically in 
the tenter-hook willey or * fearnought ’. This 
machine really performs a preliminary carding 
action, as it is provided with a cylinder, workers, 
and strippers, each roller being covered with 
teeth. The operative takes vertical sections from 
the blend or pile and spreads them on the feed 
table of the will^; the table conve 3 n 8 the fibres 
to the nip of the rollers, which carry the material 
to the al^ve-mentioned group of rollers, and the 
latter card the fibres slightly, open them, and 
ultimately convey them to the delivery side, 
where they are blown into a closed-in compart- 
ment usually formed by hessian cloth. The real 
carding action takes place in the next machine, 
termed a scribbler; this machine is provided 
with two or more cylinders, and on approxi- 
mately half the periphery — ^the upper half — of 
each are the workers and strippers, while at 
intermediate stages are the angle strippers, 
fancy, and doffers. Each roller is covered with 
fine card clothing (thousands of bent wires, the 
firee ends of which manipulate the fibres in 
various ways). The treated fibres are doffed in 
the form of a thin sheet, and this sheet has to be 
delivered to the csondensing machine. In some 
cases the thin sheet is formed into a lap, or it 
may be contracted to the form of a sliver; but 


in every case the material is conveyed, invariably 
automatically, from the scribbler to the con- 
denser, where the material is further treated and 
separated into narrow strips, about inches 
wide, either by a tape condenser, by single-ring 
doffer,or by double-ring doffer, ea^ doffer taking 
alternate narrow widths from the sheet. Finally, 
the separated narrow strips are passed between 
and rubbed or rolled by pairs of endless rubbers, 
and then in their rounded form, termed slubbing 
or rove, are wound on to wide condenser bobbins. 
These bobbins, each of which contains from 
twenty to forty slubbings, are taken to the creel of 
the spinning mule (q.v.). After the yam is spun 
on the mule into warp and weft, warps or chains 
are made from the warp and beamed on to the 
weaver’s beam. Then both warp and weft are 
interwoven in the well-known way to form 
various kinds of cloth. When the cloth leaves 
the loom, it is perched, knotted, mended, milled 
or felted in milling machines or in frilling stocks, 
washed, hydro-extracted, tentered or dried, 
raised, brushed, cut or cropped, steamed, pressed, 
&c., according to requirements. Lastly, the 
piece is burled, and if any damages are present, 
they are repaired by a fine-drawer. The above 
processes from perching onwards refer mostly 
to the operations conducted on army, navy, and 
police clothing, doeskins, pilots, beavers, and the 
like. Napping and witne 3 dng machines are also 
used for certain kinds, and numerous other 
finishes are applied according to the effect 
required in the finished fabric. Processes in- 
volving dyed material in fibre form, yam state, 
or in piece goods are naturally extensively 
practised, because coloured goods in woollen 
form by far the bulk of the trade. When pieces 
are dyed, several of the above processes of 
finishing have to be performed after the cloth 
leaves the dye-house. 

Woolner, Thomas, British sculptor, was bom 
at Hadleigh, Suffolk, 1825, died 1892. He 
studied under William Bchnes, and exhibited his 
first notable life-size group. The Death of Boadicea, 
in 1844. This was followed by Puck, Titania, and 
Eros and Euphrosyne. Besides his well-known 
statues of Carlyle, Tennyson, Gladstone, New- 
man, Darwin, Kingsley, &c., his more eelebrated 
worlu are: Elaine with the Shield of Sir Lancelot, 
Ophelia, In Memariam, Virgilia bewailing the 
Banishment of CorioUmus, and AchiUes and 
Pallas shouting from the Trenches, Woolner also 
achieved some success as a poet. 

Woolsack, a large square bag of wool, without 
back or arms, covered with red cloth, which fbrms 
the seat of the Lord Chancellor of England in his 
capacity of Speaker of the House of Lords. It is 
said to have been placed in the Upper House in 
the reign of King ^ward III to remind the peers 
that the wool trade was England’s staple industry. 
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Woolwich (wullch), a metropolitan muni- 
cipal and parliamenta^ borough of England, 
on the Thames, 8 miles below London Bridge. 
It stretches about 8 mUes along the south bank 
of the river, and owes its importance to the great 
arsenal, which has a circumference of 4 miles, 
and comprises gun- and carriage - factories, 
forges, foundries, workshops, laboratory, bar- 
racks, &c., with vast magazines of warlike stores. 
North Woolwich, with various industries, on the 
north side of the river, is connected by steam 
ferry. Pop. 140,400. 

Woonsocket, a city of Rhode Island, United 
States, in Providence county, on Blackstone River; 
served by the New York, New Haven, & Hartford 
Railway. Its manufacturing establishments 
include cotton- and woollen-factories, machine- 
shops, rubber-works, and iron-foundries. Settled 
about 1006, it became a city in 1888. Pop. 
(1020), 48,400. 

Worcester, the county town of Worcester- 
shire, and one of the most ancient cities of 
England, on the Severn, 114 miles north-west 
of London. Its most notable building is a 
Gothic cathedral, originally built in 080 and 
rebuilt in the beginning of the thirteenth century. 
Among other buildings are the shire hall, the 
guildhall, com exchange, museum of natural 
history, Ac. Worcester is the chief seat of the 
English leather glove trade, has celebrated 
porcelain - works, sauce -works, foundries, car- 
riage-factories, and other works. Pop. (1621), 
48,848. 

Worcester, a city of Massachusetts, United 
States, the county scat of Worcester county, on 
Blackstone River; serv’^ed by the Boston & 
Albany Railway. It is the second largest city 
in the state, and an important educational and 
manufacturing centre. Steelworks, the making 
of wire rope, and hardware, provide the chief 
employments. Settled in 1084, it became a city 
in 1848. Pop. 179,750. 

Worcester College, Oxford, originally called 
Gloucester Hall, was founded in 1714 by Sir 
Thomas Cookes of Bentley, Worcestershire. 

Worcestershire, a county of England, is 
bounded north by Shropshire and Staffordshire, 
east by Warwickshire, south by Gloucestershire, 
and west by Herefordshire; area, 458,852 acres. 
The surface is a broad plain varied by the Malvern 
Hills in the south-west, several valleys, of which 
the Severn is the most notable, and having as 
its chief rivers the Severn, Stour, Teme, and 
Avon. The soil, which is mostly of clay, is well 
adapted for wheat, which is extensively grown, 
while hop gardens are numerous. Coal and iron 
are worked in the Dudley district; there are 
large manufactures of iron, steel, and hardware; 
and salt is obtained fiom the salt springs at 
Droitwich. The carpets of Kidderminster are 
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famous, as are also the gloves and porcelain of 
Worcester, and there are important glass manu- 
factures at Dudley and Stourbridge. Pop. ( 1021)9 
405,876. 

Wordsworth, William, English poet, was 
bom on the 7th April, 1770, and died on the 
23rd April, 1850. He was a son of John Words- 
worth (1741-88), a prosperous attorney of 
Cockermouth, and law-agent to James Lowther, 
first Earl of Lonsdale (creation of 1784). The 
other children of John VVordsworth were Richard 
(1708-1816); Dorothy (1771-1855), Willianrs 
devoted companion, and celcbrat^ for her 
Journal; John (1772-1805), drowned at sea; 
and Christopher (1774-1840), subsequently mas- 
ter of Trinity College, Cambridge, and one of the 
founders of the classical tripos. Other distin- 
guished members of the family are Christopher's 
sons, Christopher (1807-85), who was head- 
master of Harrow (1880-44) and became Bishop 
of Lincoln in 1809; Charles (1800-92), who 
became warden of Trinity College, Glcnalmond 
(1840-52), and Bishop of St. Andrews, Dunkeld, 
and Dunblane; and John (1848-1911), son of 
the Bishop of Lincoln, who became Bishop of 
Salisbury in 1885. 

Wordsworth was educated at schools at 
Cockermouth and Penrith, and at the age of 
eight went to the grammar-school at Hawks- 
head, where he chiefly appreciated the freedom 
from supervision. He read many of the best 
authors, Cervantes, Le Sage, Swift, and Fielding, 
and mastered the Arabian Nights in an abridged 
edition. He was an active boy, and delighted in 
fishing, boating, riding, walking, skating, and 
every form of exercise. When his father died, 
the poet was thirteen years of age, and was put 
in the charge of guardians, who sent him to St. 
John's College, Cambridge, in 1787. His time 
at Cambridge was not profitably spent, and he 
took a poll-degree in 1791. The outstanding 
feature of his college days was a Continental 
trip which he took during the long vacation of 
1790 with his friend Robert Jones. While in 
France, he laid the foundations of his short-lived 
republican ardour. In 1791 and 1792 he again 
went abroad, on the pretext of learning enough 
French to qualify him for the post of travelling 
tutor. He visited Paris, Orleans, and Blois, and 
almost threw his lot in with the Girondins. He 
returned to England in Dec., 1792, and for some 
years led a desultory life, obstinately refusing 
to follow a definite profession. Early in 1798 he 
published his Evening Walk and Descriptive 
Sketches. These poems are inunature and con- 
ventional, but they contain vivid pictures of 
nature, drawn by one who evidently believed 
in the educative valtie of ** One impulse from a 
vernal wood". In the same year he wrote a 
prose letter to the Bishop of Llandaff, who bad 
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attacked the revolution. A timely legacy of 
£000 from a friend Haisley Calvert permanently 
removed Wordsworth from the danger of having 
to enter the Church or the legal profession. In 
1705 he settled with his sister at Raccdown, in 
Dorsetshire* where he wrote some Juvenalian 
satires which he suppressed, and a tragedy. 
The Borderers, a typical closet-drama* not pub- 
lished untU 1842. He was gradually casting the 
slough of his republican opinions, but the process 
was a slow and somewhat painftil one. In 1705 
he met Coleridge; their meeting had a far- 
reaching effect upon the work of both. In 1707 
Wordsworth moved to Alfoxden, in Somerset- 
shire* in order to be near Coleridge, who was then 
living at Nether Stowey. They were visited by 
Lamb and Hazlitt. In Sept., 1708, Wordsworth 
and Coleridge published jointly their famous 
Lyrical Ballads, ** for money and for money 
alone**, as Wordsworth himself said. Words- 
worth supplied the bulk of the poems; The 
Ancient Mariner and three other poems are the 
work of Coleridge. The authors received thirty 
guineas for the book, but its sale was slow, and 
each of them blamed the other for its ill-success. 
It contained some of Wordsworth’s best work, 
such as We are Seven, Simon Lee, and Lines com- 
posed a few miles above Tiniem Alhey, but it also 
contained some .feeble and prosaic effusions. In 
1798 the Wordsworths settled at Goslar, in 
Germany, with the intention of studying German 
and natural science. They returned to England 
after six months without having acquired much 
of either. They had been prepared to stay two 
years. Late in 1799 they settled at Dove Cottage* 
Grasmere* where Wordsworth steadily laboured 
in his vocation. A second edition of Lyrical 
BaUads appeared in 1800, with a famous preface 
by Wordsworth, who stated therein his theoiy of 
poetic diction, asserting that ** there is no 
essential difference between the language of 
prose and metrical composition ”. Wordsworth 
certainly had a strong case against the diction 
of much contemporary poetry, a diction which 
was almost as corrupt and absurd a jaigon as 
the ‘ law-French * of the seventeenth century. 
Like most advocates* however, he overstated his 
case, and was led into a paradoxical and un- 
warrantable eulogy of the language of rustics, 
thereby laying himself open to much ridicule. 
In 1802 the Earl of Lonsdale, who had refused 
to pay his debts to the Wordsworth family, died, 
and his heir honourably discharged his obliga- 
tions. Wordsworth and his sister each received 
about £1800; on the strength of this Words- 
worth, in Oct., 1802, married Mary Hutchinson, 
whom he had known all his life. Dorothy still 
remained a member of his household. Words- 
worth had visited Scotland in 1801* and went 
there again in 1808 with his sister and Coleridge* 


visiting the Bums country and making the 
acquaintance of Scott. Dorothy Wordsworth’s 
RecollecHons of a Tour made in Scotland, A.D. 
1803 was edited in 1874 by Principal Shairp of 
St. Andrews. 

In May* 1805* Wordsworth finished The 
Prelude, or Growth of a Poet's Mind, a poem which 
was intended to bear the same ration to The 
Recluse that “the Ante-chapel has to the body 
of a Gothic Church**. The Recluse was to be 
** a philosophical poem* containing views of 
Man, Nature* and Society **, and owed its name 
to the fact of its “ having for its principal subject 
the sensations and opinions of a poet living in 
retirement ”. The first book of the first part of 
The Recluse was written, but not published until 
1888; the second part. The Excursion, was com- 
pleted and published in 1814; the third part 
was only planned. In 1807 Wordsworth pub- 
lished a collection of poems in two volumes, 
including the Ode to Duty, the Intimations of 
Immortality from RecollecHons of Early Childhood, 
Miscellaneous Sonnets, Sonnets dedicated to 
Liberty, and other poems. In 1800 he published 
a pamphlet Concerning the Relations of Great 
Britain, Spain, and Portugal to each other, and 
to the Common Enemy, at this Crisis, It was 
written in an eloquent but involved style; the 
complexity of Wordsworth’s prose is a striking 
contrast to the simplicity of his poetry. Words- 
worth had moved from Dove Cottage to Allan 
Bank in 1808, and had gone to the parsonage 
at Grasmere in 1810. Early in 1818 he moved to 
Rydal Mount* where he lived until his death. 
In 1818 he was made Distributor of Stamps for 
the county of Westmorland* an office which 
brought him in about £400 a year. His duties 
were light. In 1814* the year in which The 
Excursion appeared* he visited Scotland again. 
The White Doe of Rylstone appeared in 1815, 
Peter Bell and The Waggoner in 1819, and 
Ecclesiastical Sketches in 1822. By this time 
Wordsworth had published his best work; the 
rest of his life, save for some travels at home and 
abroad* was uneventful. He travelled on the 
Continent in 1820, 1828, 1828, and 1887, in 
Ireland in 1829, in Scotland in 1881 (visiting 
Scott and writing Yarrow Revisited), and again 
in 1833. Many of Wordsworth’s friends died 
long before he did, and he felt keenly the deaths 
of Scott (1832), Coleridge (1884), and Lamb 
(1884). His l^oved sister Dorothy was ex- 
tremely ill in 1829, and never regained her 
health, though she lived twenty-six years longer 
with impaired mental faculties. Wordsworth’s 
importance as a poet was recognized after the 
publication of Coleridge’s Biographia LUeraria 
in 1817, and was acknowledged more and more 
widely as time went on. In 1888 he was made an 
honorary d.c.l. of Durham; in 1839 he received 
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the same degree at Oxford, and was enthusiasti- 
cally welcomed. In 1842 he resigned his place in 
the Stamp Office, and was granted a Civil List 
pension of £800. After the death of Southey 
(1843) Wordsworth was made Poet Laureate; 
he would not have accepted the post if he had 
not thought that the duties were purely nominal. 
His one official poem was probably written by 
his son-in-law. Wordsworth died peaceftilly at 
Hydal Mount in 1850, and was buried in Grasmere 
Churchyard. Ilis poetic laurels, “ greener fh>m 
the brows of him that utter’d nothing base ”, 
fell to the lot of Tennyson. 

Wordsworth had unique gifts as a poet; but 
the story of his mental development is a more 
or less conunonplace one. To change from 
republicanism and heterodoxy to conservatism 
and the Church of England has been the ex- 
perience of many. His beliefs, however, are of 
less value than his analysis of how he acquired 
them, although some readers care less for the 
means than for the end in such matters. He has 
given us a most valuable picture of the growth 
of a poet’s mind; with all reverence it may be 
said that in almost all his best poems the bard 
is the hero of his story. In the notes upon the 
composition of his poems Wordsworth has pre- 
vented foolish conjectures at the expense of 
giving a good deal of irrelevant detail, and 
disillusionizing his readers much as Trollope 
(q.v.) afterwards did. In his formal attacks 
upon poetic orthodoxy — his prefaces, &c. — he 
did not state his case very clearly, and was led 
into a paradoxical side-issue. His theory of the 
eloquent rustic is as great a fallacy as the com- 
panion theory of the noble savage. Wordsworth 
has suffered much from injudicious admirers, 
from those who would make it a pious article of 
belief that everything he wrote is good. Between 
his best work and his worst there is a great gulf 
fixed, wider than that which separates the best 
and the worst work of any other equally great 
poet. He “ utter’d nothing base ” in the moral 
sense of the word; but from the point of view 
of art there is much base metal in his writings, 
nor did he himself possess any touchstone which 
enabled him to distinguish this base metal from 
gold. He passed through the needle’s eye of 
Matthew Arnold’s approval only after dropping 
much of his poetical baggage. His best poems 
are beyond all praise; to discuss his worst “ were 
to waste criticism upon unresisting imbecility, 
upon faults too evident for detection, and too 
gross for aggravation Lamb said of him that 
his standard of intoxication was miserably low; 
his standard of inspiration was even lower. All 
his best work was written between 1798 and 
1808. It is to be noted that he always wrote 
better when he was out of his rut; travel or 
excitement acted on him like wine. On the 


strength of his best work he stands among the 
greatest of English poets, and t 4 ikcs a place 
near Virgil as a lover and interpreter of nature, 
^orge Borrow in The Romany Rye (cliap. xxii) 
ironically praised the soporific qualities of 
Wordsworth’s pedlars and rustics, whose talk, 
mostly on subjects moral or metaphysical, was 
“couched in the most gentlemanly and un- 
exceptionable language, without the slightest 
mixture of vulgarity, coarseness or pie-bald 
grammar”. He wrote truer than he knew. 
Wordsworth’s best poems are on anodyne for 
those who find the world too much with them; 
like sleep, they “ knit up the ravell’d sleave of 
care ”, and are “ balm of hurt minds, great na- 
ture’s second course ”. — Bibwography; Matthew 
Arnold, Esmya in Criticism (second series); S. T. 
Coleridge, Biographia Literaria; C. H. Herford, 
T^he Age of Wordsworth; E. Legouis, Tfte Early 
Life of Wordsworth; W. Knight, WordswortEa 
Poetical Works (with a life in 8 vols.); Sir W. 
Raleigh, Wordsworth; H. Crabb Robinson, Diary; 
Christopher Wordsworth, Memoira of W» Words- 
worth. 

Work, in physics, is defined as the product 
of a force by the distance which its point of 
application moves in the direction of the force. 
If the point of application of a force F moves 
along a straight line of length s, and if the 
direction of the force makes an angle 0 with the 
straight line, then the work done, according to 
this definition, is Fs cosB. The chief British 
units of work are the foot-pound (q.v.) and the 
foot-poundal. In the C.G.S. system the unit of 
work is the erg, which is the work done when 
the point of application of a fon^ of 1 dyne 
moves through 1 cm. A joule is ten million, or 
10’, ergs. The unit of power called the waU 
(q.v.) is equivalent to 1 joule per second. See 
Dynamics; Energy^ Physical, 

Workington, a market town and seaport of 
Cumberland, England, at the mouth of the 
Derwent. Its industrial establishments com- 
prise large iron-smelting works and works for 
steel rails, iron plates, shipbuilding, &c., while 
there is a considerable shipping trade. Pop. 
(1921), 20,480. 

Workmen’s Compensation. See Employers^ 
Liability Act, 

Worksop, a market town of Nottinghamshire, 
England, 26 miles north of Nottingham. It has 
a beautiful Norman church. Worksop is an 
agricultural centre with a cattle market, and 
has also sawmills and chemical-works. Pop. 
(1921), 28,198. 

Worms, a term loosely applied to many more 
or less elongated creeping animals, entirely 
wanting feet or having but very short ones, 
including such various forms os the earthworm, 
the larvae or grubs of certain insects, intestinal 
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parasites, as the tape-worm, thread-worm, Ac, 
In zoological classifications it is used as equi- 
valent to Vermes. In medicine it is applied 
to the parasitic animals (entozoa) which exist 
cliiefly in the intestines, and to the disease due 
to the presence of such parasites. Several kinds 
of worms may infest the human body, but the 
worms with which children are so commonly 
annoyed are the small worms known as thread- 
worms {Oxyufis vermiciUaria), Vermifuges or 
anthelmintics are names given to medicines that 
cure worms, such as extract of male-fem root 
for tape-worms, santonin for thread-worms. See 
Wormwood; Tape-worms; Nematelmia. 

Worms (ancient Borbetoma^us), a city of 
Germany, in the Rheinhessen division of the 
German Republic of Hesse, on the Rhine; 
served by the Mainz-Weissenburg, Worms- 
Darmstadt, and other lines. The chief buildings 
of interest are the Romanesque cathedral (con- 
secrated 1181): the Liebfrauenkirche and church 
of St. Martin; the town-house; and the monu- 
ment to Luther, consisting of a colossal statue 
on a raised platform surrounded by figures of 
precursors of or persons directly connected with 
the Reformation. At Worms was held the famous 
diet in 1521, at which Luther defended his doc- 
trines before the Emperor Charles. Pop. (1919), 
44,290. 

Wormwood, the conunon name of several 
plants of the genus Artemisia. Common worm- 
wood (A. Absinthium) t a well-known plant, is 
celebrated for its intensely bitter tonic and 
stimulating qualities, which have caused it to 
be an ingredient in various medicinal prepara- 
tions, and even in the preparation of liqueurs. 
It is also useful in destroying worms in children. 

Worsted is the name given to yams made 
from the wool fibre by a process of combing as 
distinct from carding. By this process all the 
fibres are placed parallel to each other. The 
yams are woven into all kinds of fine suitings 
and fabrics, as well as knitted into the finer makes 
of hose, sports-coats, jumpers, Ac, The name is 
from Worsted, a village in Norfolk, where it is 
supposed to have been first manufactured. See 
WooUen Manufacture, 

W5rth, the German name of the French 
Woerth-sur-Sauer, a town of France, department 
of Bas-Rhin, on the Sauer; served by the Lem- 
bach-Walburg (for Wissembouig) Railway. At 
Wdrth, during the Franco-German War, Mac- 
Mahon was defeated by the Crown Prince of 
Prussia (6th Aug., 1870). Reichshofen is the 
French name for the battle. Pop. 2000. 

Worthing, a watering-place of Sussex, Ekig- 
land. It is a fashionable resort, having an 
esplanade, libraries, reading-rooms, &c. Pop. 
(1021), 85,224. 

Wotton, Sir Henry, English diplomatist and 


poet, bom 1568, died 1689. He was educated 
at Winchester and Oxford; resided on the 
Continent for some years, and on returning to 
England was employed as secretary to Essex. 
On the fall of that nobleman from power (1600) 
Wotton fled to Florence, where he was employed 
by the grand-duke to reveal to King James of 
Scotland a plot against his life. When the 
Scottish king ascended the throne of England, 
he showed his gratitude by making Wotton a 
knight, emplo 3 ring him abroad as an ambassador, 
and ultimately (1624) appointing him provost 
of Eton. His ability os a writer is shown in 
Reliquio! WoUoniance, published in 1651, with 
Izaak Walton's Life of Wotton, 

Wound, in surgery, a breach of continuity of 
any of the tissues of the body, but more parti- 
cularly the soft parts, involving the surface and 
produced forcibly. According to this definition. 



Woimwood (Artemma Absinthium) 


all wounds are ‘open’ wounds. The surgical 
classification of wounds takes cognizance of their 
mode of infliction with the consequent variation 
in their nature and, above all, their state in 
regard to infection. Wounds inflicted by the 
surgeon are not infected by matter carried into 
them finrn without, since his instruments are 
sterilized; but the vast majority of all other 
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wounds are contaminated by the causative 
instrument or by portions of clothing or even of 
skin which may be carried into them. All wotmds 
are incUedt or UiceraUd, or amtuaed^ or punctured, 
or poisoned, or a combination of two or more 
of these descriptions, e.g. gunshot wounds, which 
are frequently described separately. 

1. Incised vaounds are those made by sharp 
cutting instruments. The hair-bulbs of the skin 
are not left half-embedded in the wall of the 
wound, but divided. This frirther distinguishes 
incised wounds from lacerated and contused 
wounds. The blood-vessels also are cleanly 
divided, so that bleeding is free, tending to 
cleanse the wound, while since the edges are not 
bruised, healing is rapid and satisfactory usually, 
provided no deep structures have been involved. 
The edges, however, tend to gape owing to the 
elasticity of the skin, and, if the wound is exten- 
sive, they require to be coapted by sutures, 

2. Lacerated or contused wounds usually bleed 
little, because the vessels are not cut cleanly 
but are torn and twisted, the inner coats, which 
give way first, curling up within the outer cover- 
ing. Since missiles, machinery, and vehicular 
wheels are common agents in the infliction of 
such wounds, the class comprises some of the 
most extensive and dangerous injuries. 

8. Punctured Wounds, — In these the essential 
feature is the disproportion between the visible, 
superficial injury and the possible damage to 
important structures beneath. 

4. Gunshot wounds owe their peculiarity to the 
high velocity of the missiles producing them. 
They have typically an aperture of entry some- 
what “ like a bug-bite ” (Treves), and a larger 
more slit-like aperture of exit. The damage to 
structures in the neighbourhood of the path of 
the bullet, but not in it, is usually slight. Bone 
may, however, be extensively splintered by a 
direct hit, and, of course, soft tissues — nerves 
and vessels — severed. 

The treatment of wounds is directed to the 
arrest of bleeding, the sterilization of the wound, 
the coaptation of opposed surfaces by sutures, 
and repair and recovery by protection, rest, and 
attention to the general health of the patient. 

Wrangell, Ferdinand, Baron, Russian ex- 
plorer, bom 1794, of Swedish descent, died 1870. 
He commanded an exploration party (1820-4) on 
the north-east Siberian coast, and was Governor 
of Alaska between 1881 and 1880. 

Wrangell, or Wrangel Island, an island of 
the Arctic Ocean, in 71^ n. lat., 179*’ w. long., 
80 miles long by 80 miles wide, and about 100 
miles from the north Siberian coast. Discovered 
by Captain Kellett (British) in 1849, the Union 
Jack was hoisted there by Stefansson in 1914, 
and again in 1914 by Maurer. In Sept., 1921, 
the Crawford Expedition, financed by Stefrms- 


son, arrived there, but a relief ship failed to 
reach them (1922), and the Noice Expedition 
(1928) found only an Eskimo woman, the rest 
having perished. Soviet Russia, during 1928, 
laid claim to the island as part of the discoveries 
(1821) of the Russian explorer Wrangell, but 
accor^ng to Wrangell’s own account, he dis- 
covered no land north of Siberia. See map under 
North Polar Regions, 

Wrangell Island, an island of Alaska, con- 
taining Wrangell, a former fort founded in 1838, 
and now inhabited mainly by Tlilinkit Indians. 
It is noted for local deposits of almandine. 

Wrangell Mountain, an active volcano of 
Alaska; altitude, 17,400 feet (Blackburn Peak). 

Wrangler, in Cambridge University, the name 
given to those placed in tlie first class in the 
public examination for honours in mathematics, 
commonly called the MathemaHcal Tripos, The 
terms senior, second, &c., wrangler and the 
system of placing candidates in strict order of 
merit disappeared after 1909, and the names in 
each class are now arranged in alphabetical order. 
The old names of wranglers, senior optiincs, and 
junior optimes are still used, however, for first, 
second, and third class in part ii of the Mathe- 
matical Tripos. 

Wrasse (ras), the name of various sfKscies of 
fish belonging to the family Labridse. They are 
prickly spined, hard-boned fishes, with large 
double and fleshy lips. Several species arc 
natives of the British seas, as the ballan wrasse, 
or old wife (Labrus tinea or maculatus), which 
attains a length of about 18 inches. 

Wreck, in law, a wrecked vessel or part of 
it, or of its cargo, including articles of value 
cast upon land by the sea, and also jetsam, 
flotsam, ligan, and derelict. The law on the 
subject of wrecks is contained in the Merchant 
Shipping Acts. The wreck is taken over by the 
receiver of wrecks for the district in which it is 
discovered, and kept by such authority for a 
year, at which time, if no one has established 
his claim to possession, it becomes the property 
of the Crown. Should the wreck be of a perish- 
able nature, it can be sold and the proceeds 
retained instead. Any person found stealing or 
destroying wreck is chargeable with felony; and 
a person proved to be in possession of ship* 
wrecked goods, or who offers such goods for 
sale, may be fined or imprisoned. In the case 
of plunder or damage to any ship or boat cast 
ashore, the owner may claim compensation from 
the district authority. 

Wren, Sir Christopher, English architect, bom 
at East Knoyle, Wilts, in 1681, died in London 
1728. He was educated at Wadham College, 
Oxford; became a Fellow of All Souls in 1658; 
was appointed professor of astronomy at Gresham 
College in 1657, and three years later was elected 
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Savilian professor of astronomy at Oxford. He 
had been appointed by Charles II to restore 
old St. Paul's, but after the great fire (1666) it 
became necessary to rebuild the cathedral. In 
preparing his plans he was considerably ham- 
pered by the ecclesiastical authorities, who in- 
sisted on a chancel, while Wren wished the 
church to be in the form of a basilica; but with 
the king's permission he modified and improved 
the design as the building proceeded. The cathe- 
dral was begun in 1675, and the architect saw 
the last stone laid by ^ son thirty-live years 
afterwards. Among other notable buildings which 
Wren designed arc: the modem part of the 
palace at Hampton Court; the library of Trinity 
College, Cambridge; the hospitals of Chelsea and 
Greenwieh; and the churches of St. Stephen's, 
Walbrook, and St. Mary-le-bow. In 1680 he was 
chosen president of the Royal Society. Over the 
north doorway of St. Paul's is a memorial tablet 
on which are the well-known words: Si monvr 
merUum requirist circumspice. 

Wren, a name given to certain perching birds 
of the family Troglodytidae, distinguished by 
their small size, slender beak, short, rounded 
wings, mottled plmnage, and the habit of holding 
the tail erect. The wren projicr {Troglodytes 
parvulus) is, with the exception of the golden- 
crested wren, the smallest bird in Europe, 
averaging about 4 inches in length. The organ- 
bird or house- wren (T, domesticus) of the Ama- 
zonian region is a familiar summer visitant of 
North America east of the Rocky Mountains. 
The name *' wren * is also popularly applied to 
various other small birds, such as the golden- 
crested wren {Regulus cristatus) and the willow- 
wren (Phylloacopus trochUus), both of which 
belong to the warbler division of the thrush 
family. 

Wrestling, a sport of great antiquity, being 
known at least 8000 years b.c., has been much 
practised in all quarters of the globe. It was 
extremely popular in ancient Greece, whose 
wrestlers were taught to consider grace of pose 
and movement, as well as strength and skill, in 
their contests. The famous wrestler Milo of 
Croton gained the prize for wrestling six years in 
succession at the Isthmian and Ol3rmpic games. 
In Britain wrestling was in vogue among the 
Saxons, continued in favour under the Plan- 
tagenet kings, and held its popularity until about 
two centuries ago. A later attempt to revive it 
met with little more than local success, the sport 
being mainly confined to Devon, Cornwall, and 
the north of England. Wrestlers recognize 
several different styles of contest, the chief 
varieties being: (1) the Cumberland and West- 
morland^ in whi(^ the opponents clasp their 
hands around each other's body, with the left 
arm uppermost; the loser is he who breaks his 


hold or allows any portion of his person save the 
feet to touch the ground. (2) The Lancashire^ or 
caich-as-catch-can, is a form of ground wrestling 
in which any hold is allowable; two shoulders 
down count as a fall. (8) In ComwaU and Devon, 
or catch-hold wrestling, the wrestlers are allowed 
to take hold anywhere above the waist or by 
any part of the jacket; two hips and a shoulder, 
or two shoulders and a hip upon the ground are 
reckoned as a fall. The so-called Greco-Roman 
style resembles that of Lancashire, except that 
tripping and a catch below the waist are both 
disqualified. The Scotch style is a mixture of the 
Cumberland and Westmorland with the Greco- 
Roman. See Jiu-Jitsu, — Cf. Fencing, Boxing, 
and Wrestling (Badminton Library). 

Wrexham, a municipal borough of Denbigh- 
shire, North Wales, on the Clywedog. Its church 
of St. Giles, built about 1470, is one of the finest 
old Gothic buildings in North Wales. The town 
has large breweries, tanneries, paper-mills, &c., 
and there are extensive coal-mines in the neigh- 
bourhood. Pop. (1921), 19,002. 

Writing. S^ Alphitbeti Cuneiform Writing; 
Hieroglyphics; Illumination; Manuscripts; Ogham; 
Runes; Shorthand. 

Wryneck, a bird allied to and resembling the 
woodpeckers. One species, the common wryneck 
(lynx torquilla), is a summer visitant of England 
and the north of Europe. It is remarkable for its 
long tongue, its power of protruding and retract- 
ing it, and the writhing snake-like motion which 
it can impart to its neck without moving the rest 
of the body. It feeds chiefly on insects. 

Wulfenite, a mineral le^ molybdate, colour 
yellow or orange, one of the sources of molyb- 
denum. 

Wiirttemberg (Volkstaat Wilrttemberg), a 
People's Republic of Southern Germany; area, 
7534 sq. miles; pop. 2,526,200. Except a few 
tracts in the south, the surface is hilly and even 
mountainous. In the west the Schwarzwald, or 
Black Forest, forms part of the boundary, and 
the Alb or liauhe Alp, forming part of the Fran- 
conian Jura, covers an extensive tract. The 
country belongs mainly to the basin of the Rliine, 
being drained northward into that river by the 
Neckar, while the Danube flows across the 
southern districts. A part of the Lake of Con- 
stance is also included in Wilrttemberg. The 
climate is temperate, the mean annual tempera- 
ture in the mountains being about 40° F., and in 
the Neckar Valley about 45° F. In the lower and 
more favourable districts the fig and melon ripen 
in the open air, and the vine, cultivated on an 
extensive scale, produces several first-class wines; 
maize, wheat, hops, tobacco, and fruit, which is 
employed in cider-making, are largely cultivated. 
About a third of the country is under forests, 
which consist chiefly of oaks, beeches, and pine. 
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Of minerals, by far the most valuable are iron 
and salt, both of which are worked by the 
Government. Manufactures consist chiefly of 
cotton, woollen, and linen goods, paper, wooden 
clocks, toys, musical instruments, and chemical 
products. A trunk line of railways ex Munich, 
and via Ulm, Stuttgart, Ludwigsburg, and Mflh- 
lacker, traverses the republic, and runs to 
Bruchsal (in Baden). There is a State President, 
who is President of the State Ministry, a body 
appointed by the Landtag (101 members, elected 
for foiu years), which holds supreme power within 
the republic. In monarchic dajrs the king was 
invested by the Constitution with the supreme 
direction and guardianship of the Evangelical 
Protestant Church. This duty is now performed 
by a president and councillors, who are repre- 
sented by commissioners at Ulm, Heilbronn, 
Ludwigsburg, and Hcutlingen. In 1010 the 
religious distribution was os follows: 


important ediflees are the Romanesque cathedral, 
erected in 1042 in place of a foundation of 862; 
the university; the Julius hospital and school of 
medicine; and the palace (1720>44). The uni- 
versity library has 200,000 volumes. Pop. 
(1910), 86,571. 

WUrxbim was a concentration place for troopa of the 
German E^ire, and ita railway communicationa are 
extenaive. The main line ia the Frankfurt-Aachaflfenber^ 
Gemiinden (for Schweinfurt)- Wurzburg ayatem, whiw 
bifurcatea at WUrzburg for Treuchtlingen, via Kitzingen 
and NUmberg (the route followed by the Vienna-Oatend 
expreaa), or via Anabach and Gunzenhauaen. Direct 
aervicea are maintained to Regensburg (for Paaaau). via 
NUmberg, to Bamberg, via Schweinfun, and to Heidelberg. 

Wurzen, a town of Saxony, on the Mulde; 
the junction for Glauc^hau, on the Lcipzig- 
Dresden railway. Iron - founding, bleaching, 
weaving, paper-, piano-, and leather-making 
are the chief industries. Pop. 20,060. 

Wy'andots (in Canada called //urons), an 
Indian tribe in North America belonging to 





Religions (1910). 

Population 

(1919)- 

Circle. 

Area, 
sq. Miles. 

Peculation 
6 9*0)* 


— 



Protestant. 

R.C. 


Danube (Donau). . 

2.419 

569,216 

214,620 

351,396 

59>,»42 

Jagat 

Black Forest 

Neckar 

1.085 

414,969 

570,820 

1 882,569 

275,976 

418,409 

762,170 

135,475 

147,507 

105,617 

42 *,39 1 

583,524 

930,114 

Total 

7,534 1 

1 2,437,574 

1 

1,671,183 

739,995 

3,526,171 


Education is generally diffused, and the centre 
of the educational system is the University of 
Tiibingen. Besides Stuttgart (the capital), the 
chief towns are; Ulm, Heilbronn, Esslingen, 
Reutlingen, Ludwigsburg, GOppingeii, Tubingen, 
Gmiind, Heidenheim, Ravensburg, Tuttlingen, 
Zuffenhausen, and Aalcn. Other towns are; 
Schwenningen (pop. 17,200), Feuerbach (10,8(X)), 
Geislingen (18,500), Ebingen (11,200), Schwh- 
bisch-HaU (q.v.), Cannstadt (q.v.), and Ploch- 
lingen. 

Previous to the Napoleonic era the rulers had 
the title of duke, but in 1806, by the favour of 
Napoleon, the reigning duke gained a great 
accession of territory, as well as the title of 
king. In the subsequent arrangement of the 
European states by the Congress of Vienna the 
territorial accessions were confirmed and the 
kingly title formally recognized. In the war 
of 1866 Wurttemberg sided with Austria against 
Prussia, but became a member of the German 
Em pire on its foundation in 1871, and the royal 
House fell in Nov., 1918, when the repubUc was 
proclaimed. 

Wttrzburg (Rom. Wircebirgum), a city in the 
Republic of Bavaria, on the Main. It is domi- 
nated by the fortress of Marienberg. The most 


the Iroquois family. In the beginning of the 
seventeenth century they were settled on the 
eastern shore of Lake Huron, but in a tribal 
war (1686) they were nearly exterminated by 
the Iroquois. 

Wyatt, Sir Thomas, English poet and diplo- 
matist, the first writer of sonnets in the English 
language, bom 1508, died 1542. His poetical 
works, which include elegies, odes, and a metrical 
translation of the Psalms, were published in 
1557, along with those of his friend the Earl of 
Surrey. 

Wycherley, William, English dramatist, was 
born about 1640, and died in 1716. He was 
educated in France, in order to avoid the Puri^ 
influences which dominated English education 
during his youth, and at Queen’s College, Oxford, 
where he did not matriculate, much less graduate. 
He was admitted a member of the Inner Temple 
in 1659, but only acquired suflicient law to enable 
him afterwards to depict the litigious Widow 
Blackacre in The Plain Dealer. There is some 
doubt as to when he wrote his four comedies. 
He told Pope ‘ over and over ’ that he wrote 
Love in a Wood when he was but nineteen. The 
Gentleman Dancing-Master at twenty-one, Ttu 
Plain Dealer at twenty-five, and The Country 
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Wife at one or two and thirty. It is almost 
certain that he antedated the composition of 
all these plays in order to boast of his own 
precocity. The dates of the production of the 
comedies appear to have been: Love in a Wood, 
1071 (published the same year); The Gentleman 
Dancing-Master, 1671 (published 1073); The 
Country Wife, 1672 (published 1075); and The 
Plain Dealer, 1674 (published 1077). Wycher- 
ley’s first comedy secured for him an intimacy 
with the notorious Duchess of Cleveland, an 
intimacy which did not prevent the king from 
being on friendly terms with him. He would 
have been appointed tutor to Charles’s natural 
son, the Duke of Richmond, had he not with 
great imprudence married the Countess of Drog- 
heda, who, after making him thoroughly un- 
happy, died and bequeathed to her husband a 
law-suit instead of a fortune. Wycherley’s old 
age was not a happy one. His health was poor, 
his memory weak, and he was constantly in 
debt. When he was sixty-four he struck up a 
friendship with Pope, then a lad of sixteen. 
Pope was asked to correct some of Wycherley’s 
poems, and did so with so much thoroughness 
that his friendship with the aged comedy-writer 
was more than once broken off. Long afterwards 
Pope published his correspondence with Wycher- 
ley, after editing it so as to make his own con- 
duct appear in a favourable light. Ten days 
before he died Wycherley married a young girl 
in order to spite the nephew who was his 
heir. 

Wycherley’s Miscellany Poems (1704) and 
senilia may be left entirely out of account when 
estimating his work. He owes his fame to his 
four comedies. Love in a Wood is, as is natural, 
the least mature of his pla 3 rs, but it is a suffi- 
ciently lively and witty comedy. It is usually 
said to be modelled on Sir Charles Sedley’s The 
Mulberry Garden, but the resemblance is slight, 
nor is it certain that Sedley’s play is the earlier 
of the two. The Gentleman Dancing-Master was 
a better, though a less successful play. It bor- 
rowed its central incident from Calderon’s El 
Maestro de Danzar, a comedy of minor impor- 
tance. The Country Wife is a splendid comedy, 
marred only by the obscenity which is in grain 
in it. Garrick, who produced an emasculated 
version of it known as The Country Girl (1706), 
merely made it insipid. It owes one or two inci- 
dents to Moli6re’s Utlcole des Femmes and 
VEcole des Maris, The Plain Dealer, based on 
Moli^re’s Le Misanthrope, is its author’s master- 
piece. It is excellent from its mocking dedi- 
cation to its sarcastic epilogue, though of course 
inferior to Moli^re’s masterpiece. As Voltaire 
said, ** All Wycherley’s strokes are stronger and 
bolder than those of our Misanthrope, but then 
they are less delicate, and the rules of decorum 


are not so well observed in this play ”. Manly 
is a vigorously drawn character, and Fidelia, 

*' Who went to sea for love of he 
In nuMculine array 

though far below Viola in Twelfth Night, is not 
without a certain pathos. Wycherley was second 
only to Congreve among the fine gentlemen who 
wrote comedies of repartee after the Restoration. 
He owes his lock of reputation to certain qualities 
which he shares with Juvenal. When he casti- 
gates vice he depicts it too realistically. — Cf. 
Charles Perromat, William Wycherley: sa vie, 
son oeuvre, 

Wycliffe, Wickliffe, WicUff, Wyklyf, &c., 
John, English reformer, bom about 1320 at 
Hipswell, near Richmond, in Yorkshire, died 
Slst Dec., 1384. He was educated at Oxford; 
was elected master of Balliol College, and in 1361 
was appointed rector of hyiingham, or Filling- 
ham, in Lincolnshire. He afterwards became 
doctor of theology and teacher of divinity in the 
university; and for some time held the living 
of LudgershaU, in Buckinghamshire. Disputes 
existed at this period between Edward III and 
the Papal court relative to the homage and 
tribute exacted from King John, and the English 
Parliament had resolved to support the sovereign 
in his refusal to submit to the vassalage. Wyc- 
liffe came forward on behalf of the patriotic 
view and wrote several tracts, which procured 
him the patronage of John of Gaunt, Duke of 
Lancaster. In 1374 he was one of the commis- 
sioners sent by the king to Bruges to confer 
with the nuncio of Gregory XI respecting the 
statutes of provisors and praemunire. Shortly 
before, Bklward gave him the valuable rectory 
of Lutterworth, in Leicestershire, which he held 
till his death. Here he laboured zealously and 
unwcariedly as a preacher and pastor, though 
he lived at times also in Oxford or London. In 
some of his utterances he is said to have styled 
the Pope Antichrist, charging him with simony, 
covetousness, ambition, and tyranny. His 
opinions began to spread, and the Church grew 
alarmed. Courtenay, Bishop of London, sum- 
moned him to appear before a convocation at 
St. Paul’s. Wycliffe appeared there on 10th 
Feb., 1877, attended by his friends, John of 
Gaunt (then the virtual ruler of England), Lord 
Percy, the earl-marshal, and others. Hot words 
passed between the bishop and the duke; blows 
followed; and the meeting broke up in conftision. 
In May following the Pope addressed three Bulls 
to the king, the primate, and the University of 
Oxford, commanding them to take proceedings 
against Wycliffe, who in answer to the prelate’s 
summons appeared in the chapel of Lambeth. 
Proceedings were, however, stopped by order of 
the queen-mother, and Wycliffe was dismissed 
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with simply an injunction to refrain from preach- 
ing the obnoxious doctrines. Aliout this time 
he was engaged in translating the Bible from the 
Vulgate with the assistance of some of his friends. 
In 1881 he publicly challenged the doctrine of 
transubstantiation, and his heresies were con- 
demned by the theologians of Oxford, as well as 
by a provincial council called by Archbishop 
Courtenay and held at the Blackfriars, London, 
in 1882. Wycliffe was proclaimed a heretic, his 
worlw were condemned to be burned, and some 
of his followers were imprisoned; but he was 
allowed to retire unmolested to his rectory of 
Lutterworth, About thirty years after liis death 
his doctrines were condemned by the Council of 
Constance, and in 1428 his remains were dug up, 
burned, and the ashes cast into the Swift. The 
influence of his doctrines spread widely on the 
Continent, and may easily be traced in the 
history of the Refonnation. Wycliffe was the 
author of an enormous number of writings in 
Latin and English, and he ranks undoubtedly 
us the father of English prose. Many of his 
writings still remain in manuscript, and it was 
not until 1850 that the whole of his Bible ap- 
peared. — BiBUoanAFiiY: Lewis Sergeant, John 
Wyclif: Lojtt of the Schoolmen and First of the 
English Reformers; .1. N. Figgis, Typical English 
Churchmen; G* V. Lechler, John Wycliffe and 
his English Precursors; T. Arnold (editor). Select 
English Works of John Wyclif; J. C. Carri<;k, 
Wycliffe and the Lollards (World’s Epoch- 
makers). 

Wycombe, High, or Ghepplng, a municipal 
borough of Buckinghamshire, England, on the 
Wye. Its chief building is the church of All 
Saints, built about a.d. 1278, and its chief 
industry is chair-making. Pop. (1021), 21,052. 

Wye, a river of South Wales, which rises on 
Plynlimmon, in Montgomeryshire, passes through 
Radnorshire, Brecknockshire, and Hereford- 
shire, fluid falls into the Severn near Chepstow 
(Momnouthshire) after a course of 180 miles. 

Wykeham, William of, English prelate, states- 
man, and architect, was born at Wykeham, 
Hampshire, in 1824, died 1404. Having taken 
holy orders, he was elevated to the rich see of 
Winchester, and in 1807 was appointed to the 
chancellorship of England. He founded (1887) 
the famous public school or college at Winchester, 
and about the same time a coUege at Oxford, 
now called New College. 

Wyndham, Sir Charles, British actor, bom 
1887, died 1019. Educated for the medical 


profession, he early adopted the stage as a 
career, and made his first appearance in 1862. 
He ^came famous by his acting in David 
Garrick, From 1885 Miss Mary Moore, whom 
he married in 1010, was in association with him. 
He was knighted in 1902. 

Wyntoun, Andrew (Androiv), Scottish chroni- 
cler, who lived in the early part of the fifteenth 
century, was a canon regular of St. Andrews, as 
also prior of St. Serfs Inch, in I-ochleven. His 
Chronicle f whi(;h is in the Scottish vernacular, 
and is called the Drygynale Cronykil of Scotland, 
begins with the creation of the world, and is 
brought down to the death of Robert III in 
1400. It is ascribed to the reign of James I, and 
was completed about 1420. The first five books 
contain an outline of general history and gco- 
l^phy, the four remaining books dealing with 
Scotland. The work was edited by David Laing 
for The Historians of Scotland Series (1872; 
second edition, 1900), and his edition (2 vols.) is 
founded on that of David Maepherson, published 
in 1795. 

Wyo'ming, one of the United States of 
America (admitted June, 1890). It is almost 
rectangular in shape, situated north of Utah 
and Colorado, west of Nebraska and South 
Dakota, and south of Montana; area, 97,914 
sq. miles* The surface is to a large extent 
mountainous, the main chain of the Rocky 
Mounttiins extending from north-west to south- 
east. The riv(T system includes the Platte 
River with its tributaries in the south-east, 
the (ireen River in the south-west, and the 
Yellowstone, Big Horn, and I*owder Rivers in 
the north. The mountainous districts abound 
in forests, and the soil of the valleys is a fertile 
loam very suitable for agriculture. Wheat, oats, 
and barley arc the chief crops, and large tracts 
are used for stock-raising. The climate is arid, 
and the rainfall so precarious that irrigation has 
to be adopted on the arable lands. The chief 
minerals are gold, silver, copper, tin, iron, 
petroleum, and coal, the last now extensively 
mined. Of the larger animals, grizzly and black 
bears and several s)>ecies of deer are still abun- 
dant, but the buffalo, of which there used to 
be immense herds on the plains, are now nearly 
extinct. 

Acquired by purchase from France, this terri- 
tory was organized in 1868. In the north-west 
the Yellowstone district has been set apart by 
the Government as a great national park. The 
capital is Cheyenne City. Pop. (1920), 194,402. 
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X, the twenty-fourth letter of the flnglish 
alphabet. Except when used at the beginning 
of a word, x in English is a double consonant, 
and has usually the sound of as in wax^ lax, 
axis, &c.; but when terminating a syUable, 
especially an initial syllabic, if the syllable fol- 
lowing it is open or accented, it often takes the 
sound of gz, as m exhaust, exalt, exotic, &c. At 
the beginning of a word it has precisely the sound 
of z. 

Xanthus, an ancient city of Asia Minor, the 
principal city of Lycia, on the River Xanthus. 
Its ruins were discovered in 1838 by Sir Charles 
Fellows, who removed many marble monuments, 
&c., and placed them in the British Museum 
during 1842 and 1843. 

Xavier, St. Francis (zav'i-6r,* Spanish pron. 
Mv-i-cr'), surnamed the apostle of the Indies, 
was born in 1506 at the castle of Xavier in Na- 
varre, and died in 1552. He fell under the per- 
sonal influence of Ignatius Loyola, and lieeame 
one of the first members of Loyola’s Society of 
Jesus. Appointed Papal nuncio in the Indies 
(1542), he reached Goa, where, and in other parts 
of In^a, notably in Travancore, he prosecuted 
with success his missionary labours. After 
proselytizing in Ceylon, Malacca, and the 
Moluccas, he established a mission in Japan. 
In 1552 he started for China in the hope of con- 
verting it to Roman Catholic Christianity, but 
died when at no great distance from Canton. 
He was canonized in 1021. 

Xenia, a city of Ohio, United States, the 
county seat of Greene county; served by the 
Hamilton & Dayton Railway. It is an agricul- 
tural centre, which, founded in 1797, became a 
city in 1870. Pop. 10,000. 

Xenoc Yates, of Chalcedon, Greek philoso- 
pher, a disciple of Plato, bom 896 b.c., and from 
389 until his death (314 b.c.) head of the Academy 
at Athens. Metaphysics and ethics were his chief 
subjects, but of his numerous works only the 
titles are now known. 

Xenoph'anes, of Colophon, Greek philosopher, 
bom about 570 b.c., for some time settled at Elea, 
and regarded as the founder of the Eleatic school 
of philosophy (q.v.). He died about 480 B.c. 

Xen'ophon, Greek historian, general writer, 
soldier, and sportsman, was born about 430 B.c., 
and died probably soon after 355 b.c. He be- 
longed to an aristocratic family of the deme of 
Erchia. While still a boy he became an en- 
thusiastic follower of Socrates, though his tem- 
perament afterwards led him to adopt an active 
rather than a contemplative life. He fought at 


Arginuss (406 B.c.), and was present at the trial 
of the generals and the overthrow of the Thirty. 
His political opinions rendered his continued 
residence at Athens unpleasant if not unsafe, 
and he was easily persuaded by his friend 
Proxenus to join, as a sort of free-lance, the army 
of Greek mercenaries led by the satrap Cyrus. 
This army was nominally taking the field against 
the Pisidians; actually it was going to attack 
Cyrus’s brother, Artaxerxes Mnemon, the King 
of Persia. A battle was fought at Cunaxa (401 ), 
Cyrus was killed, and the principal Greek 
officers were treacherously murdered by the 
satrap Tissaphemes. An army of ten thousand 
men was thus left without leaders in the heart 
of an enemy’s country, and more than a thousand 
miles from home. Xenophon assumed supreme 
command of the army, and conducted what is 
one of the most famous retreats in all military 
history. After more than five months of marching, 
fighting, and meeting with adventures of all 
kinds they reached Trapezus; at last Xenophon 
handed his army over to the Spartan Harmost 
Thibron in March, 899. Near Pergamum Xeno- 
phon captured a wealthy Persian nobleman, 
whose ransom secured him a moderate com- 
petency for life. The remainder of Xenophon’s 
life was something of an anti-climax. He served 
under Agesilaus, King of Sparta, and was present 
(possibly as a non-combatant) at the battle of 
Coronca (894), when the Spartans defeated the 
Athenians and Thebans. For this he was banished 
by the Athenians, and given an estate at Scillus 
in Elis by the Spartans. Here he devoted himself 
to a life of hunting, spending his spare time in 
educating his two sons and writing his various 
books. After the battle of Lcuctra (871) 
Xenophon was driven from his estate. His 
sentence of banishment from Athens was can- 
celled, but he never resided there again. He ended 
his days at Corinth. 

It is probable that all Xenophon’s works are 
still extant; this fact alone bears witness to the 
high esteem in which he was held as an author. 
The most important and popular of his writings 
is the Anabasis, an account of the expedition of 
Cyrus and the return march of the ten thousand. 
Xenophon has made one of the most romantic 
episodes in history into a plain unvarnished tale; 
lus writing is all the more effective because he 
does not strive after effect. He probably pub- 
lished the book under the name of Themistogenes 
of Syracuse to avoid legal difficulties. In the 
Memoirs of Socraies he gives a good account of 
his old master from the ordinary man’s point of 
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view. As a complementary picture to that given 
by Plato this book is invaluable. A small pam- 
phlet On the Apology of Socrates is probably not 
genuine, and is certainly not important. The 
Symposium (Supper-party) is a brilliant Socratic 
dialogue which gives much valuable antiquarian 
information. The (Economicus gives a pleasant 
picture of a Greek wife and household. The 
Hiero is a debate upon absolute monarchy be- 
tween Hiero and Simonides. The AgesUaus is an 
example of that unnatural and insipid production 
the panegyric. The first two l>ooks of the HeU 
Icnica are a continuation of Thucydides; books 
iii to vii give the history of the Spartan and 
Theban hegemonies down to the death of 
Epaminondas. The Ilellcnica is valuable as being 
the only contemporary account of events between 
411 and 802 b.c., but it is obviously the work of 
an amateur in history. Xenophon’s other works 
include: On the Constitution of Lacedoemon (the 
companion-piece On the Constitution of Athens, 
a most interesting work, is not by Xenophon, 
but probably owes its preservation to the fact 
that it was attributed to him), On Athenian 
Finance, A Manual for a Cavalry Commander, 
A Manual of Horsemanship, llmxt to Hunt with 
Hounds, and the Ctfropcedia, a politi(!al and 
philosophical romance. 

Xenophon writes in a eonversational style, and 
he probably spoke ‘ plain soldier ’. “ What he 
hath seen and heard, that he testifleth”; when 
he is dealing with anything which is outside his 
personal experience, he is not master of his 
material. He was a religious, practical, and un- 
imaginative man, with the outlook upon life of 
a heavy dragoon of the better sort. His works 
owe not a little of their value to the fact that, 
unlike most extant Greek authors, he was not 
a genius. — Bibliography; A. Croiset, Xdnophon, 
son caraettre et son talent; Sir Alexander Grant, 
Xenophon (Ancient Classics for Modern Readers 
Series). 

Xerophyte, a plant adapted to scanty water- 
supply. Externally, the adaptation usually takes 
the form of reduction of leaf-surface, for instance 
in succulents, switch - plants, and plants with 
rolled leaves. The anatomical features also are 
usually such as to keep down loss of water by 
transpiration, e.g. stout epidermis, few and 
deeply sunk stomata, hairy or wax-coated shoots, 
&c. Storage of water is likewise often in evidence, 
especially among succulents. Xcrophytes are 
naturally most prevalent in dry districts, but 
also occur wherever local conditions tend to 
accelerate transpiration or to interfere with 
absorption of water by the roots; hence arctic 
and alpine species, epiphytes, and plants in- 
habiting the seashore or the sour soils of heaths, 
moorlands and peat-bogs are all more or less 
xerophytic. 


Xerxes I, King of Persia, famous for his un- 
successful attempt to conquer Greece, was the 
son of Darius and of Atossa, daughter of Cyrus. 
He began to reign 485 b.c., and continued his 
father’s preparations for another Persian in- 
vasion of Greece. The army which he collected 
must on the soberest estimate have exceeded a 
million of men, with a fleet of 1200 sail. Xerxes 
crossed the Hellespont (480 b.c.), and met with 
no resistance until he reached the Pass of Ther- 
mopylae After Leonidas had fallen there with 
his Spartims, Xerxes pressed forwartl and burned 
Athens, which had been forsaken l>y almost all 
its inhabitants. He watched from the mainland 
the naval battle of Salamis (Sept., 480 b.c.), 
and fled ignominiously aftc*r the overwhelming 
defeat of his fleet. Xerxes was assassinated 
465 B.c. 

Ximenes (W-ma'nes), Francisco, Spanish car- 
dinal, born in 1486, died in 1517. In 1492 he 
was appointed confessor to Queen Isabella of 
Castile, and in 1495 Archbishop of Toledo. In 
1507 he was made a cardinal. In 1516 King 
Ferdinand died, leaving Ximenes regent during 
his grandson Charles’s absence in the Nether- 
lands. In 1517 Charles returned to Spain, and, 
prompted by jealousy of the power of Ximenes, 
dismissed him. Ximenes died almost immediately 
afterwards. 

Xingu, a river of Brazil, a right-bank tri- 
butary of the Amazon, rises near lat. 15® s., long. 
59° w., in the plateau of Matto Grosso, and after 
flowing north for 1300 miles joins the Amazofci 
240 miles west of Para. 

Xiphodon (zif'o-don), an Eocene genus of 
fossil mammals closely allied to Anoplotherium. 

X-Ray Spectra. The more important facts 
relating to these are given in the articles Rays, 
Electric; Spectra, Theory of; Humber, Atomic; 
Matter, In the X-ray spectrometer, the instru- 
ment used by Sir W. H. and W. L. Bragg in 
their researches on the structure of crystals, the 
rays pass through slits in two lead screens, and 
strike very obliquely the face of an analysing 
crystal mounted on a goniometer. The reflected 
rays enter an ionization chamber connected to 
an electroscope, and the readings of the electro- 
scope are plotted against the angles of incidence 
of the rays on the face of the crystal. The 
crystal acts as a sort of diffraction grating in 
three dimensions. If incident radiation of wave- 
length X makes an angle 6 with a face, which may 
be regarded as one of a set of parallel planes, in 
which the particles of the crystal can be arranged, 
then the radiation is partially reflected at each 
plane of the set. The different reflected waves 
will in general be out of phase with each other, 
in which case their resultant effect will be im- 
perceptible. If, however, 2d sinS == X or 2X or 
8X, &c., where d is the distance between two 
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consecutive parallel planes, then it is easily seen 
from a figure that the reflected waves are in 
phase, so that the intensity of the reflected beam 
has a maximum value. The graph therefore 
determines the ratio X/d. If d is known for any 
one crystal, X can thus be found for any homo- 
geneous radiation, or d for any other crystal. 
The value of the * lattice-constant * d for rock- 
salt has been calculated by Sir William Bragg 
to be 2*81 X 10~« cm. More recently, methods 
have been devised wliich do not require the 


crystal to be of large size, and which can even 
be applied to crystalline material in the form of 
a fine powder. 

Xylarla, a genus of ascomycetous Fungi, 
group Pyrenomycetes. The black, antler-shaped 
fructifications of X, polymorpha are plentiful on 
rotting tree-stumps and logs. 

Xylem, the woody or water-conducting part 
of the vascular tissue of plants. Its most impor- 
tant constituents are trachea; or wood-vessels 
and tracheids. See Vascular Tissues, 


Y 


Y, the twenty-fifth letter of the English alpha- 
bet, was taken from the Latin, the Latin having 
borrowed it from the Greek T or upsilon. In 
modern English it is both a consonant and a 
vowel. At the beginning of syllables and followed 
by a vowel it is a consonant; in the middle and 
at the end of words it is a vowel. 

Yacht and Yachting. A yacht is a decked 
vessel, provided with either sails or steam as 
motive power, and used exclusively for pleasure- 
cruising or for the sport of yacht-racing. The 
term will thus include alike the two- or three- 
ton yawl or cutter and the floating palace of a 
prince or millionaire, as large as an Atlantic liner, 
capable of cruising in all weathers and in any 
sea. Our English monarchs had their yachts in 
very early days; but the name was first used 
in 1660, when Charles II received the gift of a 
Dutch ‘ j acht ’, the Mary. A hundred years bef ore, 
Elizabeth had a yacht built for her at Cowes, 
now the southern head-quarters of British yacht- 
racing, as the Clyde is the great Scottish centre 
of the sport. Yachting has been popular in this 
country for two centuries, the Water Club of 
Cork dating from 1720, and a great impetus 
being given by the foundation of the Hoyal 
Yacht Squadron in 1812. Thirty years later 
the United States entered with enthusiasm into 
the amusement, and in 1851 the trans-Atleuitic 
yacht America was successful at Cowes in 
securing the cup of the Iloyal Yacht Club. 
This the United States still holds, in spite of the 
efforts to recover it made by Sir Thomas Lipton 
with several successive Shamrocks, The type of 
yacht employed for racing has been modified 
ex>nsidcrably since 1807. Under the tonnage 
rule, until that date, breadth of beam was 
heavily handicapped, while no measurement of 
sail area was taken. A large sail area, with a 
counterbalancing heavy keel, was consequently 
popular. The new rule took into consideration 
only length and sail measurement, and yachts 
at once became much broader, with but small 
displacement, and great overhang both fore and 


aft. A later rule was introduced to tax any 
hollowmess in profile. Yacht-cruising, apart from 
racing, as practised in and around almost every 
English harbour, is not only a healthy and 
delightful pastime, but a most valuable training- 
school for the navy and merchant service. — 
Bibliography: A. H. Clark, History of Yachting; 
.1. Denholm-Young, Reed's Yacht Management; 
Dixon Kemp, Manual of Yacht and Boat Sailing, 

Yak, the Bos grunnienSt a fine large species 
of ox, with cylindrical horns, curving outward, 
long pendent silky hair fringing its sides, a bushy 
mane of fine hair, and long silky tail; inhabiting, 
both in the wild and the domesticated state, 
Tibet and the higher plateaus of the Himalayas; 
called grunniens (gnmting) from its very peculiar 
voice, which sounds much like the grunt of a 
pig. It is the ordinary domestic animal of the 
inhabitants of those regions, supplying milk, 
food, and raiment, as well as being used as a 
beast of burden and to draw the plough. 

Yakima, a city of Washington, United States, 
the county seat of Yakima county; served by 
the Northern Pacific and other railways. It is 
an agricultural centre. Pop. 18,600. 

Yakuts, a nomadic people forming a division 
of the Siberian Turko branch of the Turanian 
family of peoples. About a quarter of a million 
in number, they occupy mainly the valley of the 
Lower Lena, in North-Eastern Siberia, and are 
engaged in horse- and cattle-raising. They are 
ostensibly Christians, but Shamanism prevails, 
although they arc culturally among the most 
advanced of all the Siberian tribes. Their language 
is an archaic Turkish dialect. See map under 
Turanian, 

Yakutsk, a territory of Eastern Siberia, com- 
prising almost the whole of the basin of the River 
Lena; area, 1,580,253 sq. miles. From the affor- 
ested Vitim Plateau (average, 8000 feet altitude) 
the country descends through a submontane region 
to the tundras and the Arctic Ocean, in which 
the De Long, New Siberian, and Lyakov island- 
groups belong to the territory. The Lena is ttic 
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chief channel of communication, and the river- 
fisheries as well as those of the Kolyma Bay zone 
(herring, sturgeon, crucian carp, bass, sterlet, 
and burbot) are noteworthy. Alluvial gold 
(around Olekminsk), furs, and salt are the chief 
products; many reindeer and sledge-dogs are 
bred. The Yakuts (q.v.) are the chief people. 
Yakutsk is the capital (altitude, 800 feet; mean 
annual temperature, 12° F.: .January, 46°; July, 
66°, with absolute minima of —84° and 102° F. 
respectively: rainfall. 18«5 inches; August, 2*6 
inches; February, 0*2 inches: pop. 12,000). 
There are iron deposits round the capital. Ver- 
khoyansk (q.v.) is in the territory. 

Yale University, one of the oldest and larg^ 
of American universities, originally a collegiate 
school established at Saybrook, Connecticut, in 
1701. It was removed in 1710 to New Haven, 
and soon after its name was changed to Yale 
College, after Elihu Yale (1649-1721), an early 
benefactor of the institution. The aggregate 
number of volumes in all the libraries of the 
university is over 1,000,000, of which 1000 
were presented in 1730 by Bishop Berkeley. Its 
buildings are now very extensive, and its funds 
have greatly increased by private muniflcence. 
The teaching staff numbered (1921-2) 758, and 
the total number of students was over 8900. 

Yalta, a seaport-town and watering-place of 
Ukraine, on the Sea of Azov. The climate is 
temperate (mean annual, 62*5° F.; January, 88°; 
August, 86*4°). Pop, 12,000 (but much larger 
in season). 

Yalu Wver, a river of Eastern Asia, rising 
in the Chang-pai-shan, and flowing south-west 
to West Chosen (Korea) Bay; length, 800 miles. 
It forms the boundary between the Chinese pro- 
vince of Fengtien and Korea (Chosen). On 17th 
Dec., 1894, the Japanese defeated the Chinese 
fleet off the mouth of the Yalu, and in April, 
1004, the Japanese gained a decisive victory 
over the Russians by forcing the passage of the 
Yalu. 

Yam, a large esculent tuber or root produced 
by various plants of the genus Dioscorea, order 
Dioscoreacese, growing in the warmer regions 
of both hemispheres. Yams, when roasted or 
boiled, form a wholesome, palatable, and nutri- 
tious food, and areextensively cultivated in many 
tropical and aub-tropical countries. The Chinese 
or Japanese yean (D, BaUUas) contains more 
nitrogenous and therefore nutritive matter, but 
less starch, than potatoes. It is hardy in Great 
Britain and thrives in the United States. The 
tubers of D. aUUa, the West Indian yam, one of 
the species most widely diffused, sometimes 
attain a weight of 50 lb. 

Yamaftata, Aritomo, Prince, Japanese field- 
marshal and statesman, born 1888, died 1st Feb., 
1022. He rose from a position of insignificance 


to one of great political power, became Minister 
of War in 1870, and was Prime Minister in 1880, 
and again in 1898. In the Chino-Japaiicse War 
(1804-5) he commanded the First Army, and 
was Chief of Staff during the Russo-Japanese 
War. He received the o.m. (British) in 1006, 
and was made a prince in 1907. 

Yan^-tze-klan^, one of the two great rivers 
of China, is formed by two streams rising in 
Eastern Tibet, in 26° 80' n. lat., 102° e. long., 
and after flowing east and then south enters the 
Chinese province of Yunnan. Pursuing a very 
tortuous course, much of it through most fertile 
and densely populated regions, it reaches the 
great city of Nanking, 200 miles from the sea, 
where it widens gradually into the vast estuary 
which connects it with the Yellow Sea. Its 
whole course, under various names, is 2900 
miles, and the area of its basin is computed to be 
548,000 sq. miles. It is connected by the Grand 
Canal with the Hoang-ho or Yellow River, and 
is navigable for vessels of c;onsiderable draught 
for 1200 miles from its mouth. By the Treaty 
of Tien-tsin the Lower Yang-tze was opened to 
European trade; and 700 miles from its mouth 
is the treaty-port of Hankow, the great com- 
mercial port of Mid-China. The highest port on 
the river at present reached by steamers is 
Ichang, 1000 miles from its mouth. 

Yankee, the slang or colloquial name for 
Americans belonging to the New England states. 
During the American Revolution the name was 
applied by the British to all the insurgents; and 
during the Civil War it was the common desig- 
nation of the Federal soldiers by the Confederates. 
In Britain the term is sometimes improperly 
applied generally to natives of the United States. 
The most common explanation of the term seems 
also the most plausible, namely, that it is a 
corrupt pronunciation of English or of French 
Anglais formerly current among the American 
Indians. It has also been suggested that it is 
formed from the Dutch Jan Kes, i.e. John 
Cornelius, both of which names are used as 
nicknames in Dutch. 

Yap, an island-group of the Caroline Islands, 
a German possession until 1914, now under 
Japanese mandate. It is volcanic and coral- 
fringed, and produces coco -nuts. Copra and 
pearl-shell are exported, but the island is mainly 
of importance as the nerve centre of submarine- 
telegraphic communications in the West Pacific, 
being the landing-place of cables to Madang 
(Papua), Menado (Celebes), Shanghai, and 
Manila (by way of Guam). On this account the 
Japanese possession was disputed by the United 
States after the European War, and their 
differences were only settled by the Washington 
Conference. Area, 95 sq. miles; pop. 7000. 

Yaracuy, a state of Venezuela with a sea- 
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board on the Golfo Triste. It is well-wooded, 
mainly flat, traversed by the Yaracuy River, 
and ricli agriculturally, producing colTee, cacao, 
tobacco, sugar, and indigo. Towns are San Felipe 
(pop. 15,500; on a branch of the Tucucjis- 
Barquisimeto railway), the capital, and Yari- 
tagua (pop. 5000). State pop. 108,000. 

Yard, a standard measure of length, equal to 
8 feet or 36 inches. In Britain the yard is legally 
defined to be the distance at 62° F. between two 
line^ on two gold plugs in a certain bronze bar. 
As a cloth measure the yard is divided into 
4 quarters = 16 nails. 

Yare, a river of Norfolk, England. See 
Norfolk. 

Yarkand', the chief town of the principal 
oasis of Chinese Turkestan, on the River Yarkand 
Darya. Pop. 100,000 to 200,000.— The river 
rises in the Karakorum Mountains, and helps to 
form the River Tarim, which traverses central 
East Turkestan, and enters Lob Nor after a 
course of about 1000 miles. 

Yarmouth, or Great Yarmouth, a seaport, 
fishing - station, watering - place, and county 
borough of Norfolk, England. It is situated on a 
long and narrow tongue of land running from 
north to southward between the North Sea and 
the estuary of the Yare, and is connected by a 
bridge with Little Yarmouth, or South Town, 
in Suffolk. There are extensive sands and 
esplanades with two piers. Parallel with the 
north and south quays, extending for nearly a 
mile and a quarter, are the principal streets, 
crossed by numerous narrow lanes called * rows 
The parish church of St. Nicholas was founded 
in 1101. Yarmouth is the great seat of the 
English herring- and mackerel-fishery, and also 
furnishes laige quantities of white-fish. The 
curing of herring as * Yarmouth bloaters * is an 
important industry. During the European War, 
Yarmouth was bombarded by German battle- 
cruisers and torpedo-boat destroyers (3rd Nov., 
101^ 25th April, 1916; and 14th Jan., 1918). 
Pop. (1921), 60,710. 

Yarmouth, a seaport-town in the south of 
Nova Scotia, the chief shipbuilding place in the 
province, and a noted summer-resort. It has 
important lumber exports. Pop. 7500. 

Yarra-Yarra, the Australian river on which 
Melbourne, Victoria, is situated. Its length is 
about 100 miles. On account of falls it is not 
navigable above Melboiune. 

Yarrow, a parish of Selkirkshire, Scotland. 
The River Yarrow, famous in song, issues from 
the foot of St. Mary’s Loch, and flowing 14)^ 
miles eastward falls into the Ettrick, 2 miles 
south-west of Selkirk. 

Yaws, or Frambeesia, is a chronic infectious 
disease prevalent in the tropics. In its course it 
resembles syphilis, and at one time it was be- 


lieved to be a variety of that di^ase, but recent 
research has shown that it is caused by a distinct, 
though somewhat similar, organism. The in- 
cubation period varies from a fortnight to six 
months, and is characterized by slight fever, 
joint pains, and digestive disturbance. Ulcera- 
tions then appear on the face or limbs, known as 
the primary stage, to be followed several months 
later by the secondary stage, a scaly eruption, 
which may affect the whole skin, but is usually 
more marked on the lips, nostrils, genital region, 
and the flexures of the limbs. Treatment con- 
sists of the free use of mercury and potassium 
iodide, while lately salvarsan (606) has been used 
with success. 

Year, the period of time during which the 
earth makes one complete revolution in its orbit. 
Its mean length is 865 days, 5 hours, 48 minutes, 
and 46 seconds. In popular usage, however, the 
year consists of 865 days, and every fourth year 
of 866 . — Anomalistic year. See under Anomaly, 
— Civil year^ the ordinary year of 865 days. — 
Ecclesiastical year, fr*om Advent to Advent. 
— Gregorian year, Julian year. See Calendar . — 
Lunar year, a period consisting of 12 lunar 
months. The lunar astronomical year consists of 
12 lunar synodical montlis, or 854 days, 8 hours, 
48 minutes, 84 seconds. The common lunar year 
consists of 12 lunar civil months, or 854 days. 
The embolismic or intercalary lunar year consists 
of 13 lunar civil months, and contains 884 days. 
The Mahommedans and .Tews use a lunar year. 

Yeast. See Fermentation. 

Yeats, William Butler, Irish poet and drama- 
tist, born 1865. He has written poems, lyrical 
dramas, prose tales and sketches, and plays for 
the Irish theatre. His works include: The Land 
of HearVs Desire (1894); The Secret Bose (1897); 
TheShadowy Waters (1900); Cathleen ni Hodlihan 
(1902); The Hour Glass (1908); The Cutting of 
an Agate, a volume of essays (1919); Reveries 
(1916); and Michael Robaries and the Dancer 
(1921). He was awarded the Nobel Prize for 
Literature in 1928. 

Yell, the second largest of the Shetland 
Islands, separated fr'om the Mainland 1^ Yell 
Sound, and 25 miles north of Lerwick. It is about 
17} miles in length, and from half a mile to 
6 miles in breadth. The surface is chiefly moor- 
land, and fishing is the leading employment. 
Pop. 2800. 

Yellow. See Colour; Paints and Pigments; 
Spectrum. 

Yellow- bird, a small singing bird common 
in the United States, the Carduelis trisHs, also 
known as the American siskin. In summer the 
male is of a lemon-yellow, with the wings, tail, 
and fore part of the head black. 

Yellow Fever, a specific fever arising from 
the bite of an infected mosquito (q.v.). It is 
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endemic in the West Indies, on the coasts of 
Central and South America, and on the west 
coast of Africa, and is spread by shipping to other 
regions, where, however, it never takes a firm 
hold. The onset is sudden, with rigor, headache, 
and pains in the back and limbs, wliile a jaun- 
diced appearance is noted early, and to this its 
name is due. These symptoms are followed in 
four or five days by vomiting; the vomit is 
black, due to the presence of blood, hemorrhages 
from various parts of the body, scanty urine, and 
definite jaundice. The patient Incomes very weak 
and prostrated, and death frequently occurs. 
The mortality varies from 80 to 80 per cent. 
The measures adopted against the mosquito 
Stegomyia are rapi(Uy bringing the disease under 
control, and in 1922 Central America, the West 
Indies, and all but one country of South America 
were free from yellow fever, which had ravaged 
these regions for nearly two hundred years. 

Yellow-hammer, a small perching bird of 
the genus Emberiza, the E, citrinella; called also 
yeUow-buntingt It belongs to the finch family. 
The head, cheeks, front of the neck, belly, and 
lower tail-coverts are of a bright-yellow; the 
upper surface is partly yellow, but chiefly brown, 
the feathers on the top of the back being blacikish 
ki the middle, and the tail feathers are also 
blackish. The yellow-hammer is a resident in 
Britain, and generally throughout Europe. 

Yellow Sea (Chin. Hoang-hai)^ an arm of the 
Pacific Ocean, on the north-east coast of China. 
It is very shallow, and its name refers to the 
lemon-yellow colour of its water near the land, 
caused by mud suspended in the water from 
the inflow of the Rivers Hoang-ho and Yang-tze- 
kiang. 

Yellowstone National Park, a region mainly 
in Wyoming, United States, which in 1872 was 
withdrawn from settlement by the United States 
Government to become a park or tract for the 
recreation of the people. Its area is 8850 sq. 
miles, besides a forest area of 2000 sq. miles 
reserved since 1891. Its surface is mainly an 
undulating plain, diversified, however, by moun- 
tain ranges, one of which, the Absaroka, a ra^e 
separating the waters of the YeUowstone River 
from those of the Big Horn, contains some of 
the grandest scenery in the United States. The 
whole region exhibits an endless variety of wild 
volcanic scenery — hot springs, mud volcanoes, 
geysers, cafions, waterfalls, &c. The geysers are 
more remarkable than those of Iceland, and are 
gathered together in the upper course of the 
Madison River, caUed at this point the Firehole. 
Yellowstone Lake, one of many, has an area of 
150 sq. miles. A large part of the park is covered 
with forest. Stringent legislation protects the 
game, with the result that elk, deer, antelope, 
bear, and bison have taken refuge in it. 


YeUowstone River, a river of the United 
States, which rises in the Rocky Mountains, 
about lat. 44° N. and long. 110° w. It passes 
through the lake of the same name, and runs 
northward through the Yellowstone National 
Park, the eastern portion of which belongs to 
its drainage basin. Soon after issuing from the 
lake, the river makes at intervals a series of falls 
(Lower Fall being 808 feet high), and traverses 
cafions, one of which, tlie Grand Cafion, is 25 
miles in length. The river ultimately joins the 
Missouri about lat. 48° N., after a course of some 
1100 miles. 

Yellow-throat, a small North American sing- 
ing bird (Trichas marylandica) of the warbler 
kind, and included in the thrush family. 

Yemen, an imamate of Arabia, oc;(nipying the 
south-west angle of the peninsula. Amongst its 
principal products is coffee, to a si>e(5ially prized 
kind of which Mocha, one of its seaports, has 
given name; but the coffee export has declined 
and given place to hides. Estimated area, 78,800 
sq. miles; pop. about 7,50,000. The chief 
potentate is the Imfim of Sana‘a, lineal descen- 
dant of Fatima, the Prophet’s daughter. Sana^a 
(pop. 25,000) is the capital and Hodeida (pop. 
50,000) the chief port. 

Yenisei, a river of Asia, rising in Mongolia, 
and flowing northward through Siberia to the 
Arctic Ocean. Length, 8000 miles. 

Yeniseisk, a province of Eastern Sil)eria, 
extending from the Chinese frontier to the Arctic 
Ocean. The Minusinsk district is the provincial 
granary, and also produces gold, antimony* coal, 
asbestos, copper, and Glauber’s salt. Graphite 
(near Turukhansk), iron, mica (Krasnoyarsk 
district), platinum, salt (Abakansk), radium (in 
the Ayakhta Valley), and marble are other pro- 
ducts. Apiculture is liighly developed in Achinsk 
and Minusinsk districts, and sturgeon and sterlet 
are caught in the Lower Yenesei; and the north 
is a vast fur-bearing region. Area, 981,607 sq. 
miles; pop. 1,148,900. 

Yeniseisk, the capital-town of Yeniseisk, 
Siberia, on the Yenisei some 1520 miles from its 
mouth, and at the head of navigation for small 
sea-going steamers. The passage is open from 
June to November. The mean annual tempera- 
ture is 28® F. (January, -10*1° F.; July, 66-9® 
F.); precipitation, 17 inches. Pop. 78,500. 

Yeomanry, or volunteer cavalry regiments, 
were first raised in the last decade of the eigh- 
teenth century. At this time there was a con- 
siderable danger of a French invasion, and the 
English Government was hard-pressed for troops. 
William Pitt was Prime Minister, and caused an 
Act to be passed authorizing the compulsory 
raising of certain troops, among them being some 
regiments of ‘ provisional cavalry ’. According 
to Fortescue, this was done in a half-hearted 
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way for fear of causing discontent fnim the use 
of these compulsory powers, and shortly after the 
passing of the Act it was amended to allow of 
voluntary enlistment instead. The regiments so 
raised were known as Volunteer Cavalry or Yeo- 
manry. In 1804 an Act was passed amending 
all former Acts dealing with this force, and 
yeomanry were made liable in case of invasion 
to serve in any part of Great Britain. In 1907 
yeomanry, in common with the other auxiliary 
troops, came under the operation of the Terri- 
torial and Reserve Forces Act of that year, and 
were merged in the Territorial Force. At the 
beginning of 1922 the Army List showed fifty- 
five regiments of yeomanry as being in existence, 
but many of these are being converted into other 
arms, and some have been disbanded. All those 
which remain, whether as cavalry, artillery, or 
armoured-car units, will form part of the Terri- 
torial Army, and will be administered in common 
with all other Territorial units by the county 
associations. 

Yeovil (yfiVil), a municipal borough of 
Somersetshire, England, on the River Yco or 
Ivel. It is noted for its manufacture of gloves. 
Pop. (1921), 14,987. 

Yew, an evergreen tree of the genus Taxus, 
nat. ord. Taxaceae. The common yew is T, 
bacedta, indigenous in most parts of Europe, and 
found in many parts of Great Britain and Ireland. 
It is a handsome tree, growing to a height of 
from .30 to 40 feet, with numerous spreading 
branches, forming a dense head of foliage. Its 
trunk is thick, and has been known to attain a 
circumference of 56 feet. Its fruit is a red berry 
with green seeds. It used to be frequently planted 
in churchyards, and its tough elastic wood was 
extensively used in the manufacture of bows. 

Yezd, a city of Persia, in an oasis in a sandy 
plain 190 miles south-east of frfahan. It is noted 
for its velvet and other silk manufactures, and 
has a Zoroastrian community. Pop. about 
45,000. 

Yezo, or, officially, Hokkaido, the most 
northerly of the larger Japanese islands. It has 
an area of 80,840 sq. miles, or, with thirteen 
adjacent dependent islands, 80,502 sq. miles, 
and forms 1 1 *6 per cent of the total area of the 
Japanese Empire proper. The island is moun- 
tainous and volcanic, and is rich in minerals, 
including coal, gold, and silver. Towns include 
Sapporo, the capital (pop. 102,600), Hakodate 
(144,750), and Otaru (108,000). Near Hakodate 
there arc thermal springs. 

Yiddish (Ger. Jiidiach), the name applied to 
the Judeo-German dialect spoken in Russia, 
Poland, and America. Previous to the fourteenth 
century the Jews living in Germany spoke the 
dialects of the people among whom they dwelt. 
When, in consequence of the persecutions, they 


migrated eastwards, settling in Bohemia, Poland, 
and Lithuania, they took with them their mother- 
tongue. Separated, however, from the mother- 
country, the vocabulary, instead of following the 
same development as the German language, 
was increased by a number of Hebrew and 
foreign words. For various reasons, mostly 
religious and political, the dialect continued to 
be spoken by the Jews in the East, and a very 
considerable Yiddish literature, both in prose 
and poetry, now exists. — Cf. L. Wiener, The 
History of Yiddish Literature in the Nineteenth 
Century* 

Yoghurt, a nutritious and refreshing type of 
fermented milk, very popular in Bulgaria, and 
often called Bulgarian sour milk. It is produced 
from the milk of the goat, buffalo, or cow by the 
inoculation of pasteurized milk with a certain 
bacterium. Kumiss (Russian steppes). Kefir 
(Caucasus), and Leban (Egypt) are similar 
products, which contain acid and small amounts 
of alcohol. Kumiss is made from mare*s milk, 
the others usually from cow*s milk. 

Yokoha'ma, a city of Japan, the chief seaport 
of the empire, in the Island of Honshu, and on 
the west coast of Tokyo Bay, It is a modem 
city (see Kanagawa)^ and is connected with 
Tokyo by the oldest Japanese railway (1872). 
Silk is the chief export, and metals, woollens, and 
cottons the chief imports. During the terrible 
earthquake of 1st l^pt., 1928, the city was 
partly destroyed. Pop. 422,900. 

Yonkers, a city of New York, United States, 
in Winchester county, a suburb of New York 
City, on Hudson River; served by three divisions 
of the New York Central & Hudson River 
Railway. It is largely residential, but has also 
important manufactures. It became a city in 
1872. Pop. 100,200. 

Yonne, a department of Central France, 
traversed by the River Yonne, which is navi- 
gable throughout it. The granite mountains in 
the south-east attain a height of 2000 feet. Large 
wheat and oat crops are raised, and the vines 
yield the finest red wines of Lower Burgundy, 
and the finest of white wines, the well-known 
Chablis. Horses are raised around Chamy. 
Auxerre is the capital; Villeneuve (sur-Yonne), 
Joigny, Sens, Avallon, St. Florentin, and Ton- 
nerre are other places. Area, 2892 sq. miles; 
pop. (1921), 278,118. 

York, a cathedral city and archiepiscopal see 
of Yorkshire, England, the county town, on the 
Ouse where it is joined by the Foss. Said to have 
been founded in 988 b.c., York was a town of the 
Brigantes, but it first leaps into fame as Eboracum 
(Eburacum), the chief town of Roman Britain. 
After the Roman retirement, the place became 
a Danish borough as Jordoik, and to this period 
belongs the foundation of the archiepiscopal 
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see (627) by Edwin of Northumbria, Paulinus 
being the first archbishop. The first charter dates 
from the reign of Henry II. Dwarfing all other 
civic buildings in point of interest is the Minster, 
one of the most majestic of British cathedrals, 
which inherits a rich tradition dating back to 
the little wooden building of a.d. 627, out of 
which, and through edifices of the eighth, ninth, 
eleventh, twelfth, and thirteenth centuries, down 
to the reconstruction of 1472, the present magni- 
ficent pile has bcien evolved. The ruined Bene- 
dictine abbey of St. Mary's occupies the site of 
a Roman temple, and of a priory of St. Olave, 
founded 1078. St. Peter's grammar - school 
(1557) and that of Archbishop Holgate (1546) 
are worthy of note. Pop. (1021), 84,052. 

York, a city of Pennsylvania, United States, 
the county seat of York county; served by the 
Maryland & Pennsylvania, and other railways. 
It is an agricultural centre with foundry pro- 
ducts. Founded in 1741, it became a city in 1887. 
Pop. 47,500. 

York, a city of Maine, United States, in York 
county, on the Atlantic; the terminus of a 
division of the Boston &. Maine Railway. It 
is a prominent summer-resort. Pop. 0000. 

York, a city of Nebraska, United States, the 
county seat of York county; served by the 
Chicago & North-Western Railway. It is an 
agricultural («ntrc. Founded in 1804, it became 
a city in 1877. Pop. 9000. 

Yorkshire, the largest county of England. 



Acreage. 

Sq. Miles 
(approx.). 

Population 

( 19 * 1 ). 

County-city 

West Riding 

North Riding 

East Riding 

Total .. 

3,730 

1 . 773 . 5*9 

1,362,058 

750,115 

6 

2,771 

2,128 

1,172 

84,05* 

3,181,654 

456,31* 

460,717 

3 , 889,432 

6,077 

4 , 183,738 


The main portion of this county forms a large 
central valley stretching south-east to the Hum- 
ber, flanked on one side by the Pennine range 
and on the other by the Cleveland Hills, and 
drained by the Ouse and its tributaries. The 
North Riding includes the Vale of York and the 
Cleveland district, with its iron ore. Towns 
include York (the capital), Scarborough, and 
Middlesborough. In the E^ Riding industrial 
activity is centred in Hull. In the North and 
West Riding there is much mountain pasture- 
land. The W'est Riding has long been famous 
for its woollen and worsted manufactures, of 
which it is now the chief seat. Their development 
has been aided by the proximity of coal and iron. 
The great coal-field of the West Riding, part of 
that of Central England, yields not only excellent 
house coal, but also coal admirably fitted for 
YoiuXL 


iron-smelting and for use in engine frimaces. 
Leeds produces every variety of woollen goods; 
Bradford, mixed worsted fabrics and yams; 
Dewsbury, Batley, and adjoining districts, 
shoddy; Huddersfield, plain goods, with fancy 
trouserings and coatings; and Halifax, worsted 
and carpets. Barnsley is famous for its linen 
manufactures, of which Leeds also is a seat, as 
well as of that of leather. Next to the woollen 
and other textile industries comes the manu- 
facture of iron and steel machinery, and imple- 
ments of every description. Leeds is one of the 
principal seats of all kinds of mechanical engi- 
neering, and Sheffield of iron-work and cutlery. 

Yorktown, a city of Virginia, United States, 
the county seat of York county, on York River; 
served by the Chesai>eake and Ohio Railways. It 
is noted as the place where Cornwallis surrendered 
to Washington (19th Oct., 1781). 

Yor'uba, a country of West Africa, attached 
to the colony and protectorate of Lagos. Area, 
28,000 sq. miles; pop. 2,000,000. The Yorubas are 
a negro people, and have a tribal organization. 
Among their large cities are Oyo, Ilorin (q.v.), 
Ibadan (q.v.), and Abbeokuta (q.v.). 

Yosemite Valley, one of the greatest natural 
wonders of North America, in Mariposa county, 
California, about 140 miles south-east of San 
Francisco and midway between the eastern and 
western bases of the Sierra Nevada. It is a 
narrow valley at an elevation of 4000 feet above 
the sea, and is itself nearly level, about 6 miles 
in length, and varying in width from ^ mile to 
1 mile. On each side rise enormous domes and 
almost vertical cliffs of granite, the Half Dome 
l)eing 4737 feet higher than the River Merced at 
its base. The valley forms part of Yosemite 
National Park (1500 sq. miles). 

Youghal (yftl), a seaport-town of Cork, 
Ireland, on the Blackwater estuary; a centre for 
monthly cattle fairs. Exports include bricks, 
earthenware, and corn. There is a sohnon-fishery 
in the Blackwater. Founded by the Vikings in 
the ninth century, it received a charter from 
King .John (1209), and was Cromwell's head- 
quarters in 1649. Myrtle Grove was the mansion 
of Sir Walter Raleigh, who was Mayor of Youghal 
in the year 1588-9. Pop. 6100. 

Young, Arthur, British agricultural writer, 
bom 1741, died 1820. Of his many writings 
his Travels in France, published in 1792, is the 
most interesting, from its sketches of the social 
as well as the agricultural condition of the 
French provinces just before and just after the 
Revolution of 1789. 

Young, Brigham, president of the Mormon 
Church, bora 1801, died 1877. He was one of the 
twelve founders of Nauvoo, and after the murder 
of the prophet, Joseph Smith, and the flight of 
the Mormons from Nauvoo, Young became their 
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leader. He was elected their president on their 
settling in Utah, and when this was made a 
territory he was appointed its Governor by 
President Polk. In 1852 he announced that 
polygamy had been commanded in a special 
revelation to Joseph Smith, and it was accepted 
generally by the Mormons of Utah. Young was a 
man of great practical ability. Utah flourished 
under his rule, and he long withstood success- 
fully the efforts of the United States Govern- 
ment to establish its authority there. 

Young, Edward, English poet, author of Nigfa 
Thoughts, was born in 1088, and died in 1765. 
His father was rector of Upham, and subsequently 
Dean of Salisbury. Young was educated at Win- 
chester College, of which his father was a Fellow, 
and at Oxford. He matriculated at New College, 
migrated to Corpus, and finally l>ecame a Fellow 
of All Souls. He graduated b.c.l. in 1714 and 
D.c.L. in 1719. According to Sir Herbert Croft, 
“ There are those who related that when first 
Young found himself independent ... he was 
not the ornament to religion and morality which 
he afterwards became”. According to Pope, 
Young passed ” a foolish youth, the sport of 
peers and poets: but his having a very good 
heart enabled him to support the clerical char- 
acter when he assumed it, first with decency, 
and afterwards with honour ”. He was certainly 
a firiend of Bubb Dodington and of the infamous 
Duke of Wharton; it is unlikely that their evil 
communications entirely failed to corrupt him. 
He excelled at writing fulsome dedications, and 
seems to have thought that flattery was the 
* Open Sesame * to worldly prosperity. He was 
doomed to be a disappointed man, and never 
attained the success as a layman or , the prefer- 
ment as a clergyman to which he believed him- 
self to be entitled. Young began his career as 
a poet by writing addresses and odes of various 
kinds; one on the death of Queen Anne was, 
like Janus, two-faced, as it welcomed the coming 
Euid sped the parting monarch with equal 
enthusiasm. Busiris, a tragedy, was produced 
at Drury Lane in 1719; its chief title to fame is 
that it was ridiculed by Fielding. The Revenge 
appeared at the same theatre in 1721. In 1725 
Voung began to publish a scries of satires. The 
Universal Passion, collected in 1728. These 
latires brought £8000 to their author, and con- 
tain many quotable lines; but, as Swift said of 
them, ” they should either have been more angry 
>r more merry ”. Ocean and other odes appeared 
ibout 1728; some of these poems might well 
Ind a place in an anthology of humorous verse. 
iToung * assumed the clerical character* some 
ime before 1728, when he became chaplain to 
^rge II. He married a daughter of the Earl 
if Lichfield in 1781; the death of his wife, in 
1741, inspired h'm to write his masterpiece. The 


Complaint, or Night Thoughts on Life, Death, and 
Immortality (1742-4). This poem was im- 
mensely famous in its day, was translated into 
French, German, Italian, Spanish, Portuguese, 
Swedish, and Magyar, and even still is not with- 
out readers. It is a portentous monologue, con- 
taining much commonplace thought and many 
lines which have become proverbial. It was 
mainly on the strength of this poem that German 
criticism set Yoimg above Milton. Young's other 
works include a third play. The Brothers (1758), 
and Resignation (1762). In 1761 he was ma^ 
clerk of the closet to the princess-dowager. 

The great reputation of Young has almost 
entirely disappeared, but it is not inexplicable 
like that of Tupper and other writers who have 
now fallen on evil days. As Johnson says, “ with 
all his defects, he was a man of genius and a 
poet **; and almost all his works contain oases 
of good writing amid a somewhat barren wilder- 
ness. He was not a good artist or a good self- 
critic. Many of his lines, however, have out- 
lived his reputation, such as 

Procrastination it the thief of time; 

A fool at forty is a fool indeed; 

and 

All men think all men mortal but themselves. 

— ^Bibuooraphv: W. Thomas, Le Po^te Edtvard 
Young; George Eliot, Essays and Leaves from a 
Notebook; Samuel Johnson, Lives of the Poets. 

Young, James, British chemist, was bom at 
Glasgow in 1811, and died in 1888. He dis- 
covered a method of distilling oil from shale, 
and thus became the founder of the mineral-oil 
industry of Scotland. 

Young, Thomas, British scientist, bom in 
1778, died in 1829. He qualified himself for the 
medical profession, and made some usefiil con- 
tributions to medical science. In 1 802 he became 
the colleague of Davy as professor of natural 
philosophy at the Royal Institution, having pre- 
viously made the discovery of the interference 
of light, the result of researches which, completed 
by Fresnel, secured the triumph of the undulatory 
theory. In 1807 appeared his admirable Lectures 
on Natural Philosophy. 

Young Men's Christian Association, an 
organization founded in London on 6th June, 
1844, by George Williams. Twenty years earlier 
David Nasmith started a * Young Men's Society 
for Religious Improvement * in Glasgow, now 
merged ^th the Glasgow Y.M.C.A. The world- 
wide organization of to-day, however, grew out 
of the Society formed in London by George 
Williams among his fellow-workers. The move- 
ment spread rapidly, and in 1855 the first 
International Conference was held in Paris, when 
ninety-eight delegates attended fixim seven 
countries. At this meeting a Basis of Union was 
adopted aflirming that members be ** Young 
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men who, regarding the Lord Jesus Christ as 
their God and Saviour, according to the Holy 
Scriptures, desire to be His Disciples in their 
doctrine and in their life, and to associate their 
efforts for the extension of His Kingdom among 
young men Young men desiring to join with- 
out accepting the Basis are enrolled as Associates. 
At the International Conference held in Eklin- 
burgh in 1018, over 500 representatives attended 
jOrom thirty-two countries. The movement 
originated in a Bible class, and was designed to 
foster the spiritual life of its members. Gradually 
it began to make provision for a young man's 
leisure, and now institutes, forming social and 
religious centres, are to be found in most towns. 
In large cities, such as London, Glasgow, or 
Chicago, hostels and gymnasia are provided. 
International offices have been established in 
Geneva, the head-quarters of the World’s Com- 
mittee of Y.M.C.A.’s. The British head-quarters 
are at Tottenham Court Road, London. The 
greatest development of the movement has been 
in the United States and in the British colonies. 
In recent years rapid progress has been made 
in the Far East, particularly in China. In 1902 
social tents were set up by the Y.M.C.A. in the 
Territorial training-camps. On the outbreak of 
the European War the British Government asked 
the Association to establish similar centres in 
the training-camps being formed for the army. 
Within ten days Sir Arthur Yapp, General 
Secretary of the English Council, and his staff 
liad 200 centres in operation. The work extended 
rapidly. Y.M.C.A. huts were set up in France 
and Flanders, Salonika, Egypt, Palestine, Meso- 
potamia, and Russia. Provision was also made 
for work among the Indian troops, the Chinese 
Labour Corps in France, and the munition 
workers at home. Over one thousand million 
pieces of stationery were distributed free. Lec- 
tures, concerts, sports, and games were arranged, 
and in many cases free refreshments were 
provided near the front line for walking wounded. 
The Y.M.C.A. huts offered a common platform 
for ministers of all denominations, and it is 
generally acknowledged that the efforts of the 
Association were an important factor in main- 
taining the moral of the troops both in the 
home training-comps and in the base comps 
abroad. The Association is interdenominational. 

The Young Women's Christian Association 
came into being in London about 1850. Lady 
Kinnaird and Miss Robarts were associated in 
its formation. Its aim is to win young women for 
the Kingdom of God, and to associate their 
efforts in Christian service. It renders valuable 
community work through its hostels and holiday 
homes. The Travellers Aid and Emigration 
Department does much effective work in assisting 
girls arriving as strangers in large cities and in 


meeting emigrants at overseas ports. During 
the European War huts and canteens vrere 
established for the women workers in France, 
and in the various home centres where women 
were employed in munition work. 

Youngstown, a city of Ohio, United States, 
the county seat of Mahoning county, on Ma- 
honing River; served by the Baltimore A Ohio, 
Erie, and other railroads. There are iron- and 
steel-works, blast-furnaces, dec. Founded in 
1796, it became a city in 1807. Pop. 182,260. 

Young Turks, a Turkish political movement 
of obscure origin, whose leaders planned the 
Revolution of 1908, restored to Turkey the Con- 
stitution granted in Dec., 1876, and * suspended * 
in Feb., 1878, deposed Sultan Abdul Hamid II 
and set up his brother Reshod (Mahommed V) 
in his place, and endeavoured by the moderniza- 
tion of government methods and the doctrine 
of liberty, equality, and fraternity to justify 
Turkey’s place as a European Power, and to 
stabilize her position by the creation of an 
efficient army and navy. Among leaders of the 
movement were: Mahmud Shevkhet Pasha, 
Talaat Bey, Enver Bey, Ahmed Riza Bey, Niazi 
Bey, Dr. Nazim, Djemal Pasha, Djavid Bey, and 
Kiamil Pasha. Salonika was the original node 
of the movement, which was controlled by a 
‘ Committee of Union and Progress *. See Pon- 
Jslamism; Pan-Turanianism; Turanian; Turkey. 

Ypres (e'p6r; Flem. Ypem; I'pem), a town 
of Belgium, in the province of West Flanders, 21 
miles north-west of Lille. From it the linen called 
diaper (d’ Ypres) took its name. Its chief manu- 
facture is luce. Ypres is especially associated 
with the British army and Imperial forces of the 
European War, in the course of which it was 
practically destroyed. Relics of the great Cloth 
Hall and the Cathedral St. Martin are preserved 
os memorials of the war, but the town itself has 
been repeopled and rebuilt. Pop. about 15,000. 

Ypsiiantl, a Phanariot Greek family claiming 
to be descended from the Comneni. Alexander^ 
bom 1725, died 1805, hospodar of Wallochia from 
1774 to 1798, was executed at Constantinople. 
Constantine^ son of preceding, bom 1760, died 
1816, was hospodar of Wallachia and Moldavia 
from 1799 to 1805, when he was deposed and at- 
tempted the lil)eration of Greece. He was exiled, 
and died at Kiev. Alexander ^ son of preceding, 
bom 1792, died 1828, entered the Russian army 
(1809) and distinguished himself during the 
Napoleonic campaigns (1812-4). President of a 
Greek political club, he headed an insurrection 
in the Donubian principalities during 1821, was 
defeated by the Turks at Dragashan, and fled to 
Austria, where he died. Demetrius, younger 
brother of preceding, bom 1793, died 1882, 
joined the Greek forces in 1821 at the opening 
of the struggle for independence, and became 
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Greek commander-in-chief in 1828. In 1820 his 
successful campaign was brought to a close by 
the capitulation of Aslan Bey. 

Ypallanti, a city of Michigan, United States, 
the county seat of Washtenaw county, on Huron 
River; served by Michigan Central Railway. 
Founded in 1825 (the name honours Demetrius 
Ypsilanti), it became a city in 1858. Pop. 10,000. 

Yaer, a river of France and Belgium, rising 
in the department of Nord, and disemboguing 
into the North Sea below Nieuport (West 
Flanders) after a course of 55 miles. The battle 
of the Yser (European War) was fought between 
the 17th and 81st Oct., synchronously with 
the first phase of the first battle of Ypres, and 
resulted in the complete hold-up of Albrecht, 
Duke of Wiirttemberg's rush to Calais. See 
■European War (last three paragraphs of section 
First Battle of Ypres), 

Yaael, or IJsael, in the Netherlands, a 
canalized arm of the Rhine, which it leaves 
2 miles above Arnhem, and flows across Gelder- 
land and Over 3 rs 8 el to join the Zuider Zee below 
Kampen. At Doesburg it is joined by the Oude 
or Old Yssel, and the Amhem-Doesburg section 
represents the Roman Fossa Drusiema, a canal 
built in 12 b.c. to connect the Old Yssel with the 
Rhine. The Netherlands Yssel is an arm of the 
Lek, traversing Utrecht and South Holland, and 
joining the Maas opposite Ysselmonde (pop. 
8000). 

Yatad, a Baltic seaport of Sweden, l&n of 
Malmohus; served by rail to St. Olof (via 
Gftrsnos) and Malmd (39 miles), and by steamships 
to Copenhagen, Stockholm, LObeck, Hamburg, 
Ronne, &c. There is an iron-foundry and ship- 
building, and manufactures include matches, 
sugar, chicory, and tobacco. Eggs, grain, molasses, 
oil-cake, Ac., are exported. Pop. 11,400. 

Yttria (YjO,), the oxide of the rare element 
yttrium. Yttria is a white basic powder which 
readily absorbs carbon dioxide from the atmos- 
phere. It occurs associated with other rare earth 
oxides in minerals such as samarskite^ gadolinite, 
monassite^ &c. 

Yttrium (chemical symbol, Y; atomic weight, 
80*38), one of the rare earth elements. It is 
related in some of its chemical properties to the 
metal aluminium. It forms an oxide of formula 
(Y^Oj) and a chloride (YCl,). The element is 
obtained by electrolysis of the ftised chloride. 
It is gre 3 d 8 h in colour, easily oxidized, and 
decomposes hot water. 

Yuan Shlh-K’ai, first President of China, 
bom 1859, died 1016. He became President in 
March, 1912, after making a tremendous effort 
to save the Manchu dynasty, and thereafter he 
applied his great qualities of statesmanship and 
organization to the foundation of a new dynasty 
in his own person. When his schemes were com- 


plete — his enthronement had been arranged for 
Feb., 1916 — the Japanese Government interfered, 
and he died shortly afterwards, retaining the 
presidency to the last. 

Yucatan', a peninsula forming the south- 
eastern extremity of Mexico. Before its conquest 
by the Spaniards it was the seat of a flourishing 
civilization (see Uxmal), In 1861 the peninsula, 
which since 1824 had formed one state in the 
Mexican Confederation, was divided into two, 
Yucatan and Campeachy. 

Yucatan, the most easterly state of Mexico, 
in Yucatan Peninsula. Mainly flat but hilly 
south - centrally, it produces maize, cotton, 
sisal, tobacco, rice, pepper, and sugar-cane, and 
was formerly noted for timber. Progreso and 
Sisal are ports; towns include M6rida (q.v.), 
Valladolid, and Motul. Among railways are 
those connecting Merida with Peto and Progreso. 
Area, 15,989 sq. miles; pop. 850,000. 

Yucca, a genus of American plants, nat. ord. 
Liliaces. The species are handsome plants, with 
white odourless flowers. 

Yugoslavia, the popular name for the triune 
kingdom of the Serbs, Croats, and Slovenes 
(Kraljevina Srba Hrvata i Slovenaca) or, abbre- 
viated, S.H.S. The S.H.S. is built up round 
Serbia (q.v.), the nucleus and the dominant 
partner, and includes Montenegro, Bosnia, Herze- 
govina, Croatia, Slovenia, and Dalmatia, the 
total area being 05,080 sq. miles, and the pop. 
12,200,000 (9J millions being Slav). Belgrade is 
the capital; other towns dealt with separately 
are: Agram (Zagreb), Laibach (Ljubljana), 
Kraguyevatz, Nish, Novi-Bazar, Serajevo, and 
Uskub (Skoplye), Trieste (q.v.) is the natural 
outlet for a large part of Yugoslavia, but belongs 
to Italy; Fiume is the gateway to Croatia. 

Constitution, dhe , — ^Yugoslavia is a kingdom, 
described as * a constitutional, democratic, and 
parliamentary monarchy under the Karageorge- 
vitch dynasty ’. The style of the sovereign is 

* King of the Serbs, Croats, and Slovenes % and 
Alexander I (bom 1889), the first ruler of 

* aggrandized Serbia % as the state has been 
called, ascended the throne on 6th Nov., 1921. 
Montenegro, as a separate kingdom of which the 
deposed king was still alive, formed a special 
problem until the death of King Nicholas (1st 
March, 1921), when Montenegro became^ once 
and for all, a partner in the new state. Two 
alphabets are recognized — ^the C 3 rrillic and the 
Latin. All religions are tolerated, although nearly 
50 per cent of the population is Greek Orthodox. 
About 85 per cent is Roman Catholic, and about 
6 per cent is Muslim. There is a Parliament 
or Skupshtina elected for four years on the basis 
of one Deputy to every 40,000 of population. A 
Cabinet is responsible to the king, who summons 
Parliament and dissolves it, and is Commander- 
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in>Chief of the army, which has a peace strength 
of 127,000. Service is compulsory between the 
ages of twenty-one and forty-five years, although 
in time of emergency all males between eighteen 
and fifty years may be conscripted. In the 
Government primary schools education is free 
and compulsory. There are universities at Bel- 
grade, Za^^b, and Ljubljana. 

Productum, — ^Although largely agricultural — 
Serbia is a land of peasant owners — ^there are 
large mineral resources in coal, gold, lead, silver, 
iron, copper, antimony, &c. Stock-raising is pro- 
gressive, and cereals and wheat are produced in 
large quanties. Viticulture, sericulture, and the 
production of fhiit are important, and some 
tobacco is raised. Beet-sugar is produced. The 
forestal resources, mainly in beech, oak, and 
fir, are very large. Flour-milling is the principal 
manufacturing industry. Yugoslavia has a 
customs zone of 9^ sq. miles at Salonika. — 
Bibliography: D. A. Wray, The Geology and 
Mineral Resources of the Serb-Croal-SloDene State; 
No. 14 in vol. ii, part 2, Peace Handbooks (H.M. 
Stationery Office ). 

Yukon, a large river of North America, rising 
in Canada about lat. 57° 45^ n., long. 180° 45' w., 
pursues a generally westward course, of which 
the length is estimated at 2000 miles, the greater 
portion in Alaska, and enters the Pacific by 
several mouths. For great part of its course it 
is navigable by steamers, i^e Alaska^ Canada, 
Klondike. 

Yukon, a north-western territory of Canada, 
intersected by the upper course of the navigable 
Yukon, and served by rail to White Horse (pop. 


1021, 881) from the port of Skagway, in Alaska. 
The territory is of importance for gold on the 
Klondike and elsewhere, and also as a producer 
of coal, silver, and copper. Furs are produced, 
and there are fisheries and lumbering. Dawson 
(pop. 1921, 075), at the junction of the Klondike 
with the Yukon, is the capital. The area is 
207,076 sq. miles; pop. (1021), 4157. Yukon is 
governed by a Commissioner and an elected 
Legislative Council of three members. 

Yunnan', the most south-westerly province 
of China. It is rich in minerals, especially copper, 
lead, tin, and zinc. Yunnan-fu is the capital. 
Estimated area, 146,680 sq. miles; estimated 
pop. 8,500,000. 

Yuriev, or Yuryev. See Dorpat, 

Yverdon, or Yverdun (ancient Eburo* 
dunum), a town of Vaud, Switzerland, at the 
south-western end of Lake Neuchktel, on the 
Thiele; served by the Lausanne-Neuch5tel rail- 
way, with a light branch to Stc Croix (pop. 
7000), a noted watch-making centre. A mile fix>m 
Yveidon is the sulphur spring of Bains d’ Yverdon. 
Pestalozzi's educational institution occupied the 
chftteau (founded 1185) between 1805 and 1825, 
and a memorial stands before it (see Pestalozzi). 
There are railway workshops, an iron-foundry, 
&c. Pop. 0000. 

Yvetot, a town of Franee, in the department 
of Seine-Infrrieure; on the railway Rouen- 
Havre. From the fifteenth to the middle of the 
sixteenth century the lords of Yvetot bore the 
title of king, and their lands were exempt from 
service to the French Crown; hence Bdranger's 
song Le Boi (T Yvetot. Pop. 7126. 


Z 


Z, the last letter of the English alphabet, is 
a sibilant consonant, and is merely a vocal or 
sonant S, having precisely the same sound that 
s has in xoise, ease, please, &c. (see S). The 
words in modem Ekiglish which begin with z 
are all derived from other languages, mostly 
from the Greek. When not initial, however, 
we often find it representing an older s in 
genuine English words, as in bUxze, freeze, gaze, 
graze, &c. 

Zaandam, or Saardam, a town of Holland, 
in the province of North Holland, on the Zaan; 
the junction for Enkhuizen on the Amsterdam- 
Helder railway. Pop. 28,500. 

Zaborze, a town of Upper Silesia, Germany, 
in the Silesian coal-field. It has coking, electric, 
and other industries. Pop. 80,000. 

Zabrze, a mining centre of Upper Silesia, 
Germany, the centre of a coking-coal region 


in the Upper Silesian coal-field. It has iron- 
works and foundries, rolling-mills, a glass- 
frimace, and large chemical-works, &c. Pop. 
60,000. 

2^cate'ca8, a state of Mexico, belonging to 
the great central plateau, and averaging over 
7000 feet altitude. It is more or less mountainous, 
and is specially noted for the mining of silver, 
which centres round Fresnillo (q.v.) and Som- 
brerete (pop. 12,000). 2Sacatecas (pop* 20,000), 
the state capital, served by the £1-Paso-Mexico 
City railway, is also a silver-mining centre. Lead, 
zinc, iron, copper, gold, antimony, salt, Ac., are 
also worked. Area, 24,471 sq. miles; pop. 
480,690. 

Zafra (ancient Julia Restituta), a town of 
Spain, in the province of Badajos; the junction 
for Huelva on the Merida-Sevilla railway. There 
are great cattle-markets, and oil and tanning 
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industries. Pop. 10,000. — ^Another Z(tfra is in province from east to west) by the Esla (with 
Cuenca province. the Tera), the Valderaduey, and the Tormes 

Zaftazig (Ar. Al-Zaqdatiq)^ the capital of (forming part of the southern boundary). Graz* 
the Egyptian province of Sharkiyeh, at the ing on the plateau and cereal-raising in the 
Junction of the raUways from Cairo, Suez, river valleys are the chief occupations. Towns 


Alexandria, and Damietta, and on the fresh- 
water canal, 6 miles fiem Tell-el-Kebir; a cotton 
centre, and the scene of lord Wolseley’s 
victory over Arab! Pasha, Sept., 1882. Pop. 
41,740. 

Zagreb, the Yugoslav form of the Magyar 
Zagrab and Italian Zagrabia, the name of a 
town better known as Agram (q.v.). 

Zambe'zl, the most important river in South- 
Eastern Africa, and the largest flowing into the 
Indian Ocean, has its source in the Angola high- 
lands, flows out of Angola into Northern Rho- 
desia, and from the Caprivi Corridor (see South- 
West Africa) separates Northern Rhodesia from 
Southern Rhodesia. Entering the Tete district 
of Portuguese East Africa, it forms the central 
drainage-basin of that re^on, and reaches tlie 
Indian Ocean by several mouths in the Mozam- 
bique Channel opposite Madagascar. The delta 
of the Zambezi (over 2400 sq. miles in area) 
commences about 00 miles from the coast, a 
little below the entrance of the Shir^, the chief 
tributary, which forms the outlet of Lkke Nyasa. 
The Chinde mouth is the only one useful for 
navigation, and is becoming more and more 
difficult (see Portuguese East Africa and Nyasa- 
land). The length of the river is not less than 
1600 miles, and it drains an area of 600,000 sq. 
miles. Navigation is interrupted by rapids and 
cataracts, among the latter being the Victoria 
Falls (q.v.). After passing through Rhodesia, in 
its middle course, the river emters Portuguese 
tcrritoiy. 

Zambezia, a general term usually applied to 
those British-Africa possessions traversed by or 
drained to the Zambezi, and extended some- 
times to embrace the riverine central region of 
Portuguese East Africa. The Trans-Zambezia 
Railway links Nyasaland with the ocean at Beira, 
and avoids the necessity of picking a precarious 
passage up the Zambezi from Chinde. It branches 
off fh)m the Beira-Mashonalund railway at 
Dondo, and cuts across country, through grand 
forests, and over the Zangue by a flve-arch 
bridge to Murassa, on the river, 157 miles from 
Dondo and 175 miles trom Beira. A ferry (2} 
miles) runs to Chindio, whence Blantyre may 
be reached by rail, 851 miles fix)m Beira. The 
gauge is 8 feet 6 inches. The Zambezi bridged, 
the problem of entry to and exit frx>m Nyasa- 
land will be completely solved. 

Zamo'ra, a frontier province of North-Western 
Spain, a plateau (over 1000 fleet altitude) broken 
in the north-west by spurs of the Cantabrians, 
and drained to the Douro (which travexses the 


include Zamora (the capital), Toro (q.v.), and 
Benavente (pop. 7000). Ar^ 4097 sq. miles; 
pop. 266,220. 

Zamora, the capital of Zamora province, 
Spain, on the Douro; the junction for Medina 
del Campo on the Plasencia-Astorga railway. 
There is a trade in grain and wine. Pop. 
17,000. 

Zamora, a west-central state of Venezuela, 
comprising part of the eastern versant of the 
Cordillera de Merida, and a large area of the 
llanos. Stock-raising is the chief occupation. 
Towns include Barinas (pop. 5500); the capital, 
Guanare (pop. 11,000), a sugar and coffee centre; 
Nutrias; and San Fernando de Apure (pop. 
10,000), a trading town and river-port at the 
Poituguesa-Apure confluence, shipping cotton, 
indigo, cattle, cacao, &c., downstream to Ciudad 
Bolivar. Area, 20,000 sq. miles; pop. 55,100. 

Zamora, a town of Mexico, in the state of 
Michoac&un. Pop. 15,000. 

Zanesville, a city of Ohio, United States, 
the county seat of Muskingum county, on 
Licking and Muskingum rivers; served by the 
Pennsylvania and other railways. It is a pottery- 
manufacturing centre. Settled in 1800, it became 
a city in 1850. Pop. 20,600. 

ZangwUl, Israel, Jewish novelist and play- 
wright, bom in London in 1804. His stories, 
several of which treat of Jewish life, include 
Children, of the Ghetto, Dreamers of the Ghetto, 
The Mantle of Elijah, and Jinny the Carrier. 
His plays include 2'he Melting Pot and The 
Forcing House. He died in 1926. 

Zan'te (ancient Zakynthos), a department of 
Greece, one of the Ionian Islands, 25 miles long 
and al^ut 12 miles broad; area, 277 sq. miles. 
The greater part of the interior consists of a 
fertile and productive plain, almost covered with 
the dwarf grape which produces the so-called 
currants. Olives, almonds, oranges, and wine 
are also produced. The staple export is currants. 
Zante is the capital. Pop. 42,500. 

Zante, a seaport of Greece, capital of the 
insular department of Zante. Ccirpets, gold and 
silver ware, silk goods, soap, &c., are made. 
Pop. 11,110. 

Zanzibar', a sultanate (British Protectorate) 
of East Africa, comprising ^e islands of Zanzibar 
(640 sq. miles) and Pemba (880 sq. miles), with 
a total population of about 198,000 (115,000 in 
Zanzibar Island). Zanzibar town is the capitaL 
The two islands are separated by channels, 
roughly 25 miles wide, from the mainland, the 
Pemba channel being open and safe, and the 
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Zanzibar channel treacherous owing to its coral- 
line reeft and islets and the narrow limits of its 
deep-water passage. The climate is tropical, 
the extreme range of temperature in Zanzibar 
being from 60^ to 98^ F. Ftoba is somewhat 
cooler. January and March are the hottest 
months. From November to December (or 
January) is the major season of rain; March 
to Bflay is the minor rainy season. The mean 
a nnua l rainfall in Zanzibar is roughly 60 inches, 
and in Pemba about 80 inches. Dysentery, 
tuberculosis, venereal diseases, and leprosy are 
among the commonest complaints; and although 
there is a tendency towai^ decline in certain 
diseases through the application of preventive 
medicine and European principles of sanitation, 
it cannot be said that Zanzibar is a * white man’s 
country *. Production , — In Pemba the higher 
ridges are devoted to cloves and palms, and the 
valleys, flooded by the torrential streams during 
the wet seasons, are tilled for rice. Cloves form 
the chief export of Zanzibar. Coco-nuts rank 
second among products, and the bulk of the 
copra is taken by France. As Zanzibar depends 
on her customs duties for over 55 per cent of 
her income, the high export duty on cloves is 
an invaluable asset, and since nearly all the 
world’s cloves come from the Protectorate, 
competition is negligible. India and Great 
Britain are the best customers. Fisheries along 
the coasts are of some importance. People , — 
The population is mainly Swahili, and the 
Swahili (Bantu- Arabic) tongue is the lingua 
franca; but Indian trxiders and others form a 
large colony, and there are also Sinhalese, 
Goanese, African negro-people, Malagasies, and 
Arabs, tbe latter, of Omanese descent, forming 
the upper class of plantation-owners. 

History , — Zanzibar is mainly Mahomniedan. 
The Swahili are Shall Sunnites, although they 
have also many pagan superstitions, and the 
royal family belong to the Ibadhi sect, an un- 
orthodox school founded in Oman during 744 a.d. 
and counting the Im&ms of Oman among its 
staunchest adherents. Their religious differences 
have never apparently given rise to squabbles 
between the Sultan and the people. Zanzibar 
formerly comprised the whole coast between 
Mogdishu (Magadoxo), about lat. 2° x., and 
Cape Delgi^o, lat. 16° 42' s., with the four 
islands of Zanzibar, Pemba, Lamu, and Mafia. 
The continental part of the sultanate eventually 
passed to German and to British East Africa, and 
in 1890, by the cession of Heligoland to Germany 
and the abandonment of Madagascar to France, 
Britain secured her protectorate over the islands 
of Zanzibar and Pemba, a British Government 
being constituted in 1891. After 1906, however, 
the Imperial Government took a great interest 
in the Protectorate, which is now governed by 


the Sultan under the advice of a British High 
Commissioner and a British Resident. The Sultan 
is President, and the Resident Vice-President 
of the Protectorate Council. 

Zanzibar, the capital of the Protectorate of 
Zanzibar, on the west coast of Zanzibar Island; 
served by light Government railway to Bububu 
(7 miles). It is a great exchange depot, where 
merchandise coming from the Blast Africa 
mainland is forwarded to India, Arabia, Great 
Britain, France, dec., and has been assisted in 
maintaining its economic importance by its 
magnificent harbour, where all the East African 
vessels call. Loading and discharge are done 
by lighters, although there are several piers. 
Owing to the development of the East Africa 
hinterland, and the consequent rise of new ports 
and the development of old ones, the importance 
of Zanzibar tends always towards decline. 
Pop. (1910 census), 85,262 (20,000 Swahili, 
7700 Indians, and 8(i40 Arabs). 

Zara, a seaport of Dalmatia, Italy, on the 
Adriatic. Its chief industry is the preparation 
of the liqueur maraschino. Zara was assigned 
to Italy by the Treaty of Rapallo. Pop. 
18,074. 

Zea (ancient Keos), one of the Cyclades, in 
the iEgean Sea, the nearest to Attica; area, 
67 sq. miles. It is fertile, producing fruit, wine, 
honey, and valonia. St. Nicolas {Ilagioa Nikolaoa) 
is the port, but Zea (ancient lulis) is the capital 
and most populous town. Valonia oaks are the 
chief trees, and valonia, together with barley 
and almonds, are the chief exports. Sheep, 
goats, and charcoal are also exported. There 
are unworked depositfi of argentiferous lead, 
&c. Pop. 4000. 

Zealand (Dan. SjctelUmd), the largest of the 
Danish islands, separated from Sweden by The 
Sound and from Funen by the Great Belt; area, 
2640 sq. miles. It produces large crops of cereals, 
and has excellent pasture. It contains the capital 
of Denmark, Copenhagen. Other towns arc: 
PraestO, KdrsOr, Kallundborg, Kjdge (all sea- 
ports), Elsinore, Holbaek, Roskildc, and Sorb. 
Pop. 600,000. 

Zebra, the Equus zebra, an ungulate mammal 
of Southern Africa, nearly as large as a horse^ 
white, striped with numerous brownish-black 
bands on the head, trunk, and legs, except on 
the belly and inside of the thighs. The zebra is 
extremely difficult to approach, from its watchftil 
habits and great swiftness of foot. Only in a 
few instances has it been domesticated. See 
Dauw; Quagga, 

Zebu, a ruminant of the ox tribe, the Taurua 
indicua or Boa indicua, called also Brahman bulL 
This quadruped diifers from the common ox in 
having one, or more rarely two, humps of fht 
on the shoulders, and in having eighteen caudal 
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vertebne instead of twenty-one. It is found 
extensively in India, and also in Cliina, Japan, 
and Africa. 



Zebu 


Zechari'ah,thc eleventh of the minor prophets, 
is supposed to have been bom in Babylon, and 
to have been in the first detachment of the exiles 
who returned to Jerusalem under Zerubbabel 
and Joshua. He began to prophesy in the 
second year of Darius Hystaspes, and with his 
senior contemporaiy, the prophet Haggai, con- 
tributed powerftilly by his appeals to the re- 
building of the temple {Ezra, vi, 14). 

2Kedekl"ah, the last king of Judah of the line 
of David. He took an oath of allegiance to 
Nebuchadnezzar, which he afterwards broke by 
entering into an alliance with Egypt. Jerusalem 
was thereupon besieged by Nebuchadnezzar and 
taken (588 b.c.). Zedekiah, whose sons were 
killed in his presence, had his eyes put out, and 
was carried to Babylon, where probably he died. 

Zeebrugge, a toMm of Belgium, in the province 
of West Flanders; served by the Knocke-Bnigcs 
and Knocke-Ostend railways. It guards the 
seaward end of the canal to Bruges and has a 
good harbour; but it is especially remembered 
as the scene of some extraordinary exploits 
during the European War. On 8th Oct., 1914, 
the British 8rd Cavalry Division landed at 
Zeebrugge, and it was later occupied by the 
Germans and became a formidable submarine 
base, since the harbour works were not destroyed 
on the British retirement. The Brussels (Captain 
Fryatt's ship) was sunk by the Gennans as a 
blockship across the fairway (June, 1916). The 
British naval action of 22nd-28rd April, 1918, 
is described under European War (section Last 
Year of Naval War). 

Zeeland, the most westerly province of 
Holland, has the greater part of its surface below 
the sea-level, and protected by dikes. Wheat, 
flax, and hemp are raised, and much dairy 


produce is exported. The capital is Middelbuig. 
Area, 707 sq. miles; pop. (1919), 246,880. 

Zeeman Effect, in spectroscopy, the resolution 
of a spectral line . into components, when the 
source of light is placed in a magnetic field. In 
the simplest case, when the light is viewed along 
the magnetic lines of force, the spectral line is 
replaced by two Un^, which are circularly 
polarized in opposite directions; but when the 
view is at right angles. to the field, the resolution 
is into three lines, all plane polarized. — Cf. F. B. 
Pidduck, Treatise on Electricity. 

Zelat, a town of Holland, in the province of 
Utrecht; served by the Utrecht- Arnhem railway. 
Porcelain, soap, Ac., are made. Pop. 9000. 

2Seltz, a town of Prussia, in the province of 
Saxony. Industries include brewing, cotton- 
spinning, calico-printing, and the making of 
soaps, perfumes, pianos, and wooden goods. 
Pop. 88,090. 

Zend-Avesta, the collective name applied 
to the sacred writings of the Parsces, or Guebers, 
reverenced as a Bible, prajrer-book, and sole rule 
of faith and practice. The writings compre- 
hended in the Zend-Avesta were of vast extent, 
but comparatively small fragments of them now 
remain. They were written originally in Zend, 
then translated into Palilavi, and afterwards 
into Parsee, or Pazend. The work, attributed in 
part to Zoroaster, was arranged probably at the 
beginning of the third century a.d. It partly 
consists of Odihds or songs, some of which may 
contain the actual words of Zoroaster. ~ CL 
J. Damiesteter, Le Zend-Avesta. 

a seaport-town of Croatia, Yugo- 
slavia. Mean annual temperature, 58** F. (Jan- 
uary, 42°; July, 77°). Pop. 6000. 

Zenith, the point of the heavens vertically 
above an observer’s head. The direction of 
a plumb-line, or the normal to the surface of 
a liquid at rest, continued upwards, points to 
the zenith. If the earth were a homogeneous 
sphere, and did not rotate, the zenith of a place 
would be exactly in the straight line from the 
earth’s centre through the place, but owing to 
the ellipticity and rotation, it is slightly nearer 
to the celestial pole. The opposite point of the 
celestial sphere to the zenith is termed the nadir. 
The zenith distance of a heavenly body is the 
arc intercepted between the body and the zenith, 
being the same as the co-altitude of the body. 

Zeno, Byzantine emperor from ▲.d. 474-491, 
bom in 426. One of the chief events of his reign, 
which was ftill of vicissitudes, was the permission 
given by him to Theodoric to dethrone Odoaeer, 
which led to the establishment of the Ostrogothic 
kingdom in Italy. 

Zeno, of Citium, in C3q)rus, founder of the 
Stoic school of philosophy, bom about 840, died 
264 B.C. Settling in Athens, he attached himself 
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to various philosophical sects in succession, until 
he instituted a doctrine of his own. He taught 
in the Stoa, a porch adorned with the pictures 
of Polygnotus, whence his followers were called 
Stoics, and were sometimes designated ^ disciples 
of the porch *• His writings are all lost. See 
Stoicism, 

Zeno, of Elea, early Greek philosopher, is 
supposed to have been bom about the beginning 
of the fifth century b.c. He taught philosophy at 
Athens, and Pericles is said to have been one 
of his pupils. He was a favourite disciple of 
Parmenides, and is introduced as discussing 
philosophy with his master in Plato's dialogue 
of that name. 

Zeno'bia, Queen of Palmyra, the wife of its 
king Odenathus, whom she accompanied both 
in war and in the chase. Gallienus, in return 
for his services, acknowledged Odenathus as 
colleague, and when her husband was murdered 
(A.D. 267) she assumed the sovereignty , conquered 
Egypt, and called herself Queen of the Blast. 
Her ambition provoked the Emperor Aurelian to 
make war on her, and after a stubborn resistance 
she fell into his power (a.d. 278), and was made 
to grace his triumph. She was allowed to pass 
the remainder of her life as a Roman matron. 
Zenobia was a woman of great courage, beauty, 
and linguistic accomplishments, and her studies 
were directed by Longinus. 

Zenta, a town of Slavonia, Yugoslavia, on 
the Theiss; served by rail to Q-Becse. It is an 
agricultural centre. Pop. 30,000. 

Zeolites, an important group of mineral 
silicates of aluminium, with sodium, calcium, 
or potassium, or all these, and various amounts 
of combined water. They commonly arise from 
the alteration of felspars, nepheline, nosean, and 
similar minerals, under hydrothermal influences 
rather than under ordinary processes of weather- 
ing. Natrolite, a hydrous sodium aluminium 
silicate, atilbite, a hydrous calcium sodium 
aluminium silicate, and analcUe, with the same 
constituents as natrolite, but with less silica and 
water, may be cited as typical species. Harmo- 
tome includes barium, as celsian and hyalophane 
do among the felspars. 

Zephaniah (zef-a-n!'a), one of the minor 
prophets, who lived in the reign of Josiah, and 
who probably uttered his prophecies some time 
between 630 and 624 b.c. 

Zeppelin, Count Ferdinand von, German 
general, bom 1888, died 8th March, 1017« From 
the Stuttgart Polytechnic and the Military School 
at Ludwigsburg he passed to the army (1858), 
and served with the Federal forces in the 
American Civil War (1863), as well as in the 
Austrian War (1866) and the war of 1870-1. 
In 1890 he retired with the rank of general, and 
devoted himself to aviation. While in America 


he had become interested in ballooning, and his 
experiments naturally tended towards lighter- 
than-air machines. After a successftil demon- 
stration (1006) he interested the Kaiser, who 
made it 1^ business to encourage Zeppelin, and 
the result of his patronage was the first SSeppelin 
airship (1909). Zeppelin's primary idea was the 
construction of an airship to accompany armies 
and war-vessels for observation purposes, and 
to carry mails and passengers from point to 
point. A national Zeppelin fimd was raised, and 
Friedrichshafen, on Lake Constance, became 
a hive of industry. The rigid type of airship 
was brought almost to perfection by Zeppelin 
and his associates, and was used with great 
effect during the European War, the Allies 
copying the German construction and ultimately, 
in post-war ships of the ' R * type, even sur- 
passing them in many ways. 

Zerbst, a town of Anhalt, Germany; served 
by the Magdeburg-Leipzig railway. It was once 
famous for beer, and h^ a brewery, iron-foundry, 
machine-shops, and manufactures of gold and 
silver lace. Pop. (1919), 19,210. 

2^rmatt, a tourist-resort (5320 feet altitude) 
of Switzerland, canton Valais; served by rail from 
Visp. It is the jumping-off place for the Matter- 
horn. 

Zeuglodon (zfi'glo-don), an extinct genus of 
whales, in which anterior conical teeth and 
flattened notched molar teeth were retained in 
both jaws. They belong to the Eocene and 
Miocene, and Z. cetoidea of the Middle Eocene 
of the United States attained a length of 70 
feet. 

Zeulenroda, an industrial town of Thuringia, 
Germany, in Reuss; served by the Werdau- 
Mehltheuer railway. Pop. 10,000. 

Zeus (zQs), in Greek mythology, the supreme 
divinity; the ruler of the other gods; generally 
treated as the equivalent of the Roman Jupiter. 
He was the son of Cronos and Rhea, brother of 
Poseidon (Neptune) and Hera (Juno), the latter 
of whom was also his wife. He expelled his 
fether and the dynasty of the Titans, successfully 
opposed the attacks of the giants and the con- 
spiracies of the other gods, and became chief 
power in heaven and earth. See Jupiter, 

Zeuxis, Greek painter, who flourished about 
42(>^ii00 B.C., and spent his latter days at Ephesus. 
He belonged to the Asiatic school of painting, 
the distinguishing characters of which were 
accurate imitation and the representation of 
physical beauty. 

Zhitomir (Pol. Zytomierz), a town of Russia, 
capital of the district of Volhynia, Ukraine, on 
the Teterev. Pop. 90,000. 

Zibet, or Zibeth (zib'et), Vvoetra 2 ibetha, or 
Indian civet, an animal of the same genus as 
the African civet-cat. It is found in Eastern 
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Asia, and in some of the larger islands of the 
Indian Archipelago. It secretes an odoriferous 
substance which resembles that of the civet. 

Zimbab^we, a group of ruins in Southern 
Rhodesia, 17 miles south of Victoria. There are 
two principal structures: a kind of citadel on 
the crest of a granite hill, and an elliptical 
enclosure with granite walls on the lower level 
ground. The latter is divided into chambers, 
most of which are roofed, and contains two 
conical solid towers. The ruins are not generally 
supposed to be very ancient, but their origin is 
quite unknown. Smaller ruins of similar nature 
are found elsewhere in Southern Rhodesia and 
the Transvaal. 

Zlmnlcea, a Roumanian river-port, on the 
Danube opposite Svishtov; the terminus of a 
railway from Costesci. It has a shipping trade. 
Pop. 12,000. 

Zimony, the Magyar name for an important 
commercial town of Slavonia, Yugoslavia, on 
the Danube at the disemboguing of the Save; 
served by rail to Budapest and Belgrade. Pop. 
18,000. 

2^c, one of the common metals (symbol, Zn; 
atomic weight, 05*87). CommerciaUy it is known 
as spelier. It has a bluish-white colour, a high 
metallic lustre, and a crystalline texture. Its 
specific gravity is about 7; it is relatively hard, 
and at the ordinary temperatures brittle; between 
100° and 150° C. it becomes softer, and can then 
be rolled into foil or drawn into wire, and then 
retains its malleability^ but at 200° it is again 
very brittle. It melts at 419° C., and when 
slowly cooled crystallizes in four- or six-sided 
prisms. Zinc undergoes little change by the 
action of air and moisture. When ftised in open 
vessels it absorbs oxygen, and forms the white 
oxide called flowers of zinc. Heated strongly in 
air, it takes fire and bums with a beautiful white 
light, forming oxide of zinc. Zinc is found in 
Germany, the United States, France, Italy, 
Belgium, Spain, Sweden, &c. It does not occur 
native, but is obtained from its ores, which are 
chiefly the sulphide, or zinc-blende^ and the 
c^arbonate, or calamine. Important ore bodies 
containing sulphides of lead and zinc together 
with silver occur in New South Wales, Burma, 
Rhodesia, United States, &c. For obtaining the 
metal, calamine is first calcined and blende 
roasted; the oxide formed as a result of these 
operations is mixed with carbon and strongly 
heated in retorts; the metal is reduced and 
distils over, being condensed to a liquid in 
suitable condensers. Recently great advances 
have been made in the treatment of zinc ores by 
roasting, solution of the zinc in sulphuric add, 
purification of the solution, and electro-deposition 
of the metal. The oxide of zinc (ZnO) is a fine 
white powder, insoluble in water, but very 


soluble in adds, which it neutralizes, being a 
powerful base of the same class as magnesia. 
It reacts with both adds and alkalis, generating 
hydrogen. Several of the salts of zinc are em- 
ployed in medicine and the arts; the sulphate, 
ZnS 04 , 7HtO, or white vitriol, is used in calico- 
printing, and in medicine as an astringent, a 
caustic, an emetic, and a tonic; the oxide and 
the carbonate, ZnCO,, are used as pigments, 
Ac. Sheet-zinc is laigely employed for lining 
water-cisterns, baths, Ac., for making spouts and 
pipes, for covering roofs, and other purposes. 
Plates of this metal are used as generators of 
electricity in voltaic batteries, Ac.; they are 
also employed in the production of pictures, Ac., 
in the style of woodcuts. Zinc is much employed 
in the manufacture of brass and other alloys, and 
in preparing galvanized iron. Zinc dust is a fine 
powder consisting of free zinc together with its 
oxide, and is obtained during the distillation of 
zinc. 

Zinc-blende. See Blende. 

Zincography, an art in its essential features 
similar to lithography, the stone printing-surface 
of the latter being replaced by that of a plate of 
polished zinc. Anastatic Printing, 

Zinnia, a genus of herbs, order Coniposita:, 
natives of North America. They arc old favourites 
in cottage gardens on account of their gaily- 
coloured flowers; these approach * inunortelles * 
in texture, and if dried in hot sand retain their 
form and colour for a long time. 

Zinzlbera'ceas, or Zingibera^cese, a natural 
order of plants, of which the genus Zinziber 
(ginger) is the type. The species are all tropical 
plants, or nearly so, the greater number inhabiting 
various parts of the East Indies. They are 
chiefly valued for the sake of the aromatic and 
stimulating properties of the rhizome or root, 
found in ginger, galangal, zedoary, cardamoms, 
Ac. 

Zionism, the name given to a Jewish nation- 
alist movement wliich aims at the establishment 
of the Jews in Palestine on a national basis. 
Those who favour this movement differ widely 
in their reasons for doing so. For some it is 
mainly an economic and philantliropic movement, 
for others it is religious and idealistic; not a few 
support it on account of their social ambition. 
The movement is consequently supported by 
arguments often diametrically opposed to each 
other. Religious Jews who are in favour of 
the movement believe that by establishing 
a Jewish home in Palestine, Judaism, or the 
Jewish religion, will be safeguarded, and Israel 
will be saved from assimilation. Jewish agnostics 
and free-thinkers, on the other hand, support 
Zionism because they are convinced that only 
in Palestine, in their national home, will the 
Jews be able to maintain their natkmal unity 
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without requiring the bonds of religion. For 
these, as indeed for the majority of Zionists, 
Zionism is first and foremost a national move- 
ment, independent of religion, which is the 
private conoem of the individual. If some 
Zionists, even unbelievers, frequently observe 
religious ceremonies, their actions are no doubt 
the result of diplomacy. Jewish inUUectuaUt sec 
in the movement an opportunity to develop the 
national genius of Israel in the historic land; 
they cherish the dream of giving mankind a new 
and brilliant civilization. Jewish Socialists, on 
the other hand, are attracted by the social and 
economic possibilities latent in Zionism. They 
foresee the creation of a new state of society, of 
a social and economic regime based not on 
capitalism, but on democracy, socialization, and 
communism. Not only numerous Jews, but also 
a good many Christians, and particularly Anti- 
Semites, are in favour of the movement, the 
latter rejoicing in the hope of getting rid of the 
Jews in a not dim and distant future. Among 
the opponents of Zionism are not only the 
reformed Jews, but also the ultra-orthodox 
Jews. The reformed Jews deny to Israel the 
name of nation in a political sense, and consider 
the Jews as a religious community. Israers 
future lies among and is intimately connected with 
the destinies of the nations in whose midst Jews 
dwell. Zion is only a symbol, and the national 
ideal of Judaism is to oppose the idea of nation- 
alism. Judaism is progressive and evolutionary, 
and even in its first national establishment it 
contained the seeds of universalism which were 
destined to blossom forth and bear fruit in the 
ages to come. Ultra-orthodox Jews, on the other 
hand, look upon the movement of Zionism as 
forcing the hand of Providence. For them the 
Restoration is a religious hope, connected with 
the coming of the Messiah, who would overthrow 
tlie hostile powers, restore the temple and its 
worship, and inaugurate a Messianic reign. 
These Jews, therefore, will have nothing to do 
with a Jewish national movement divested of 
and firequently hostile to the Jewish religion. 

History , — Ever since their dispersion, the 
Jews (q.v.) have entertained the hope of return- 
ing to Zion, or Palestine, and several attempts 
have been made to bring them to the Holy 
Land. It was, however, during the nineteenth 
century, when the national movement among 
the European nations became more intense 
(especially after 1859), that Zionism received 
a new stimulus. The nineteenth century witnessed 
also the revival of Jewish race-consciousness and 
national feeling, sentiments strengthened by 
Anti-Semitism and oppression. Moses Hess 
published his Rom und Jenuaiem (1862), and 
Leo Pinsker his Auto-emancipation (1882). The 
xesuH was the movement oi the CAovevei Zion 


(or Lovers of Zion), which inaugurated coloniza- 
tion in Palestine for the purpose of ultimately 
reviving the Jewish people on their historic 
soil. It Mras, however, only in 1896 that political 
Zionism was founded by Theodor Herzl (q.v.), 
who published his pamphlet Her Judenstaat and 
advocated an autonomous Jewish state, prefer- 
ably in Palestine. Herzl enlisted the sympathies 
of many .Tews, and a Zionist Congress was 
convened at Basel, Switzerland, on 29th Aug., 
1897. Here the Zionist political programme was 
adopted, and its purpose was “ to establish for 
the Jewish people a publicly recognized, legally 
assured home in Palestine Great Britain 
always took an interest in Zionism, and in 1908 
the British Government made an offer of land in 
British East Africa, but the offer was declined 
by the Zionist organization. On 2nd Nov., 
1917, Mr. A. J. Balfour informed Lord Rothschild 
that “ the British Government viewed with 
favour the establishment of a .Tewish national 
home in Palestine ", and would use their best 
endeavours to facilitate the achievement of this 
object. The words ‘ national home * have never 
been clearly defined. The Zionists maintain that 
^ national home * meuns the ultimate establish- 
ment in Palestine of an autonomous Jewish 
commonwealth. Mr. Churchill, however, when 
Colonial Secretary, defined the words ‘ national 
home ’ in the sense of granting to the Jews the 
right of establishing colonies, cducatiotial, 
cultural, and industrial institutions in Palestine, 
** as far as the present inhabitants of the country 
(Arabs) will allow " (sec Jewiah Chronicle, 
Aug., 1922). In spite of the vagueness of the 
formula, the Balfour Declaration was hailed 
with great enthusiasm by Jews all over the 
world. 2Uonists now set to work to claim, in 
the name of the Jewish people, the granting 
of the mandate over Palestine to Great Britain. 
Their proposals were submitted to the Peace 
Conference in Paris on 8rd Feb., 1919, und 
were acct?pted at San Remo on 28tii April, 1920. 
See Palestine, — Bibliourapiiy: N. Sokolow, 
History of Zionism; M. Benifeld, he Sionisme; 
T. Herzl, Zionistische Schrifien; M. Nordau, 
Zionistische Schriften, 

Zircon, a hard gem-like mineral crystal- 
lizing in the tetragonal system, and composed 
of zirconium silicate, ZrSi 04 . It is isomorphous 
with cassitcrite, rutile, and thorite. It occurs 
fi*cquently in igneous rocks rich in sodium, and 
is very common as minute crystals enclosed 
in the micas and other minerals of granite. 
The name comes from the Arabic zargun; 
jargon, a colourless to smoky zircon of Ceylon, 
and the red variety hyacinth, arc known as 
gems. 

Zirconium, the metal contained in zircon and 
certain other rare minerals; symbol, Zr; atomic 
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weight, 00*6. It is closely related to titanium and 
silicon. 

Zirknitz, or Gzlrknicz, a lake of Italy, in 
Camiola, 80 miles e.n.e. of Trieste, about 5 
miles long and between 2 and 8 mUes broad, 
without sur&ce-outlet. 

Ziaka, John, leader of the Hussites, bom 
about 1860, died 1424. He joined as a volunteer 
the Knights of the Teutonic Order, and fought 
against the Poles, as also with the Hungarians 
against the Turks. He is also said to have 
fought on the English side at the battle of 
Agincourt. Returning to Bohemia, he became 
the leader of the Hussites; established himself 
at Mount Tabor, which he fortified, and where 
a town grew up occupied by his followers, who 
thence subsequently took the name of Taborites. 
His forces achieved the most signal successes 
by defeating a powerful army of Imperialists 
at Deutschbrod. While engaged in the siege 
of Przibislaw he was carried off by the plague. 

Zither. This instrument, which is very popular 
in the Tyrol and Bavaria, consists of a resonant 
box over which arc stretched a number of strings, 
some of gut and the remainder of wire. The 
number of strings varies, and may be as high 
as forty-two. Five of these strings, those lying 
nearest to the performer, are stretched over 
frets and arc tuned in fiftlis, the two highest 
both being tuned to A on the treble stave. On 
these five strings the melody is played, the 
performer stopping the wires with the fingers 
of the left hand by means of the frets, which are 
at distances of a semitone, and plucking them 
with a ring-plectrum worn on the thumb of the 
right hand. The fingers of this hand, excepting 
the little finger, are used to produce three-note 
harmonies from the remaining strings, which are 
arranged in a peculiar order as regards pitch, 
but one well fitted for the easy production of 
the required chords. The music of the zither 
has an agreeable plaintive quality of tone, 
particularly charming when heard in its native 
environment. 

Zittau, an industrial town of Saxony, on the 
Mandau; served by rail to Rcichenberg, Ldbau, 
dec. It stands on the fiingc of a lignite-field, 
and has an important textile industry. Pop. 
86 , 000 . 

Zlatoust, a town of Russia, government of 
Ufa, among the Ural Mountains. It has an 
observatory. Mean annual temperature, 88® F. 
(January, 2®; July, 62°); rainfall, 18 inches. 
Pop. 19,000. 

Zoejmo (Ger. Znaim), a town of Southern 
Moravia, Czecho-Slovakia, on the Thaya; served 
by rail to Grusbach, and on the Vienna-Sw^tla 
(Tetschen) railway. Leather, sweets, beer, dec., 
are made. Pop. 18,000. 

Zoan, the Tania of the Greeks and Romans, 


an ancient Egyptian city, on the right bank of 
what was the Tanitic bank of the Nile, now only 
a canal. It was probably the residence of the 
Pharaoh of the Exodus, and consequently the 
scene of the ** marvellous things *’ that were done 
“ in the field of Zoan ** (Ps. Ixxviii, 12). The 
temple was one of the grandest in Egypt. Its 
ruins, buried under mounds, have been explored, 
and one of the chief curiosities found in them is 
the Canopus stone, with a trilingual inscription, 
like that on the Rosetta stone, hieroglyphic, 
demotic, and Greek, recording a decree of 
Egyptian princes assembled at Canopus 254 b.c. 

Zoantha'iia, an order of the class Anthozoa, 
represented by the sea-anemones and by the 
majority of corals. 

Zo^’diac, an imaginary belt or zone in the 
heavens, extending about 9® on each side of the 
ecliptic. It is divided into twelve equal parts^ 
called signs. The designation zodiac * was 
given from the fact that all the twelve con- 
stellations occupying the several signs, except 
Libra, the Balance, had been named after 
animate beings. Owing to the precession of the 
equinoxes, the signs have now parted from their 
original constellations. The zodiac was marked 
out by the ancients as distinct from the rest of 
the heavens because the apparent places of the 
sun, moon, and the planets known to them were 
always within it. Many of the minor planets, 
however, pass at times considerably outside 
of its limits. 

Zodiacal Light, in astronomy, a band of faint 
light seen in the sky, having its widest part on 
the horizon, and tapering gradually away to 
an apex. Its medial line or axis lies nearly ^ong 
the ecliptic. It is often more brilliant than the 
Milky Way, but cannot, like it, be observed upon 
a perfectly dark sky. It is most easily seen in 
tropical regions. Elsewhere it is best seen in 
the west after sunset in spring, or in the east 
before sunrise in autumn. It appears to be due 
to the reflection of the sun’s light by myriads of 
small particles scattered in and near the plane 
of the ecliptic. Some of this meteoric dust must 
extend beyond the earth’s orbit, for the light has 
not only been traced to more than 90® from the 
sun, but in tropical regions even right round the 
sky. It becomes fainter and fainter with in- 
creasing angular distance from the sun, until at 
the point opposite the sun’s position there is 
formed a somewhat brighter patch, called the 
* gegenschein *, or counter-glow. The zodiacal 
light may be regarded as an appendage of the 
sun, doubtless continuous with the corona, but 
differing much from it in constitution. 

Zoisite* a colourless or brownish mineral 
silicate of aluminium and calcium with some 
hydrogen, differing from epidote in conta ining 
no iron. The crystals closely resemble those of 
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epidote, but have orthorhombic 83 rmmetry. 
Zoisite is a common product of the subterranean 
decomposition of calcium felspars. 

Zola, fimile, French novelist, bom 1840, died 
1002. He first became generally known by 
commencing, in 1871, the series of novels entitled 
Lea Rougpn^Macquart, Hiatoire Naturette et Sociale 
tTune FamUle aoua le Second Empire. One of the 
series, UAaaommoir, portraying the evil conse- 
quences of drunkenness, was dramatized by 
Charles Reade as Drinkt and became popular. 
Among Zola’s other novels are: Nana, Germinal, 
VCBuvre, La Terre, La BHe Humaine, La DAtdcle, 
Dr, Pascal, Lourdes, Rome, Paris, and FicondUi. 
See Dreyfus . — Cf. E. A. Vizetelly, Zola, Novelist 
and Reformer. 

Zollvereln, (tsol'ffer-ln), a certain form of 
Customs Union, especially that in force among 
the German states between 1819 and 1871. The 
ZoUverein did much to prepare the way for the 
establishment of the late German Ehnpire. It 
was extended mainly through the efforts of the 
Government of Prussia. Its principal object was 
the establishment of a uniform rate of customs 
duties throughout the various states joining the 
Union. 

Zomba, the capital of Nyasaland, on the 
northern slope of Mount Zomba, in the Shird 
Highlands. The mean annual temperature 
(8000 feet altitude) is OS’S® F. (July, 60-6°; 
November, 74*5°), and the rainfall 54*2 inches 
(11*8 inches in January). From November to 
April is the rainiest season. Blantyre, also at 
tlie 8000-feet level, has a mean annual tempera- 
ture of 68° F. 

2k>mbor, the Magyar form of the Serbian 
Sombor, a town of Slavonia, Yugoslavia; served 
by the Baja-Neusatz (Ujvidek) and Szabadka 
(Theresiopel)-Dalj railways. Matches are made, 
and the grain trade is large. Pop. 80,550. 

Zone, (1) in geography, one of the five great 
divisions of the earth, bounded by circles parallel 
to the equator, and named according to the 
temperature prevailing in each. They are: (a) 
the torrid zone, extending from tropic to tropic, 
or 28^° north and 28|° south of the equator; 
(b) two temperate zones, situated between the 
tropics and polar circles, or extending from the 
parallel of 28^° to that of 66^° north and south, 
and therefore called the north temperate and 
south temperate zone respectively^ and (c) two 
frigid zones, situated between the polar circles 
and the north and south poles (see Climate). 
(2) In natural history, the name is given to any 
w^'deflned belt within which certain forms of 
plant or animal life are confined; as the different 
belts of vegetation which characterize the 
various altitudes on the sides of a mountain, 

2^1oglcal Garden, a public garden in 
which a collection of anhnals is kept. The 


gardens of the Zoological Society, Regent’s 
Park, London (familiarly termed ‘the Zoo’), 
founded in 1828, are probably the finest of the 
kind in the world. They belong to the Zoological 
Society of London, which was founded in 1826, 
among its promoters being Sir Humphry Davy 
and Sir Stamford Raffles. Of the other chief 
zoological gardens, the Jardin des Plantes in 
Paris is the oldest, having been founded in 1794. 

Zoology, the science which deals with the 
animal kingdom. Among early workers in 
systematic zoology Gesner and Ray deserve 
mention, but the science in its present form 
practically began with Linnaeus (1758), who 
introduced the practice of specifying an animal 
by two Latin or quasi-Latin words, the first 
denoting the genus and the second the species. 
Linnseus divided all animals into six classes. 
Mammalia, Aves, Amphibia, Pisces, Insecto, 
and Vermes. Each class was subdivided into 
orders and each order into genera. The number 
of classes was increased to sixteen Lamarck. 
Cuvier (q.v.) based classification on anatomy. 
Since Darwin’s time the idea of evolution has hod 
a paramount influence on zoological theory. 
Other distinguished zoologists were Von Baer, 
Johann Mfiller, Owen, Milne-Edwards, Von 
Siebold, Leuckart, Agassiz, Huxley, Haeckel, 
Fritz Mfiller, Dohm, and Ray Lankester. The 
names of the standard groupings now generally 
adopted are phylum, class, order, family, genus, 
and species. The phyla are divided into classes, 
the classes into orders, and so on down the list. 
It is sometimes convenient to make a minuter 
analysis, a family, e.g., being divided into sub- 
families, and a species into varieties, races, or 
breeds. The classification followed in this 
encyclopedia will be readily understood on 
reference to the articles on Veriebrata and In- 
vertebrata, in which each of these great phyla is 
divided into sub-phyla, and each sub-phylum 
into classes. Separate articles are given to the 
chief classes, orders, and genera, under cither 
thei:* technical or their popular names. As an 
example of nomenclature, the skylark (Alauda 
arvensis) may be dcscrilied as of species Arvensis, 
genus Alauda, family Alaudidsc, order Passeri- 
formes, class Aves, sub-phylum Craniata, phylum 
Vertebrata. Reference may be made to such 
articles as Entomology, Ichthyology*, Ornithology, 
Animal*, Anatomy, Biology*, Cytology, His- 
tology*, Physiology, Fossils*, PaUeontology Geo- 
graphy {Distribution of Animals); Plankton and 
Nekton; Man; Evolution; Heredity; Hybrid; 
Lamarckism; Mendelism; Natural Selection; 
Sexual Selection. 

Zoophyte (z5'o-fIt; Gr. zoon, an animal, and 
phyton, a plant), the name given by Cuvier to 
any member of his sub-kingdom Radiata. It is 
now loosely applied to animals of extremely 
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low organization which present m^iny external 
resemblances to plants, such as the hydroid 
zoophytes of the class Hydiozoa. 

Zoospore (z5'os-pbr), a spore occurring in 
cryptogamic plants, whioh, having cilia or long 
filifbrm moving processes projecting firom its 
surfieux, moves spontaneously for a short time 
after being discharged from liie spore-case of 
the parent plant. 

Zoroastrianism, a religion of ancient Persia, 
called after its prophet or founder Zoroaster 
(Zarathustra, Pers. Zerdusht). It is also known 
as Mazdaiam from its supreme god, Magiam 
from its ancient priests, and Parsism from its 
modem adherents. The facts of Zoroaster's life 
are completely obscured by legend, and later 
tradition has surrounded even his birth with 
marvels. When his religion was frilly established, 
he was almost worshipped as divine, being 
considered as above the archangels and next to 
God. His history was already legendary in the 
time of Aristotle, who placed him 6000 years 
before Plato; others have supposed him to be 
contemporary with Moses. Modem researches 
place his birth about 660 b.c., or perhaps several 
centuries earlier. The Zoroastrian Bible is the 
Aveata, or Zend-Aveaia^ but only that portion 
called the GdihAa^ or versified preachings, is the 
work of the prophet. Zoroaster combined in 
a metaphysical and ethic^ system elements 
which he found around him, transmitted in 
the teaching of the sages of India and Iran. 
Both his metaphysics and ethics are based on 
the idea of dualism, and the warfare between 
the good and evil principles. Zoroaster 
imagined two principles which exist in oil 
things, and are respectively the causes of all 
good and evil. These he called the Vohu Mono, 
or good mind, and the Ahem Mono, or evil mind. 
These primal spirits revealed themselves in 
vision as twins, and though opposed are in- 
separable, being apparently the necessary op- 
posites of each other. The one creates day and 
the other night; the former produces life, and 
the latter extinguishes it. These two minds 
exist in Ahura Mazda as well os in all created 
things. Subsequent interpreters of Zoroastrian- 
ism developed these two principles into two dis- 
tinot and powerful beings, Onnuzd and Ahriman, 
the good and evil spirits, the Better and the Bad 
in thought, word, and action. Ahura Mazda or 
Ormuzd created the world and mles it, but 
Ahriman, his spiritual enemy or devil, invaded 
the world and created disorder. Thus nature is 
divided, but man is a tree agent; and by choosing 
right and obeying the law, by thinking good 
thoughts, speaking good words, and performing 
good deeds, he will help to bring about the 
ultimate victory and triumph of the good spirit, 
Ahura Mazda, and the annihilation of evil. 


Among the doctrines of Zoroastrianism are a 
distinction of a natural and spiritual life, a belief 
in immortality, resurrection of the body, the 
coming of a Messiah, and a final judgment. 
There are nmnerous resemblances with Judfdsm 
and Christianity. Zoroastrianism became the 
State religion under the Sassanids (a.d. 226-640). 
See Paraeea, — Bibmographv: A. S. Wadia, The 
Message 0 / Zoroaster; J. Moulton, Early 
Zoroastrianism; A. V. W. Jackson, Zoroaster, 
the Prophet of Ancient Iran. 

Zo'slmus, Greek historian, who flourished in 
the time of the Emperor Anastasius, during the 
first half of the fifth century a.d. He was a pagah, 
and in his history of the then empire he severely 
criticized the Christian emperors, representing 
the substitution of Christianity for paganism 
as largely responsible for the decline of the 
empire. 

ZoBtera, a genus of marine herbs, order 
Naiadacese. Z. marina is the grass-wrack common 
on our coasts. It is one of the few Flowering 
Plants with aquatic pollination; the pollen- 
grains are long threads with the same specific 
gravity as sea-water, and are thus able to float 
at any depth, and the stigmas are very large, 
os in wind-pollinated plants. 

Zouaves, originally mercenaries belonging to 
a Kabylc tribe. The Zouaves in the pay of the 
Dey of Algiers were, when Algeria became a 
French possession, incorporated with the French 
army there, preserving their Arab dress. Ulti- 
mately the native clement was eliminated, and 
the S^uaves became merely French soldiers in 
the picturesque Arab costume. 

Zschopau (tsho'pou), an industrial town of 
Saxony, on the Zschopau; served by the F16ha- 
Annaberg railway. Pop. 10,000. 

Zuffenhausen, a town of Wfirttemberg; a 
junction on the Friedrichshafen railway for 
Kalw (Calw: pop. (1010), 5868; on the Pforzheim- 
Horb railway). It manufactures leather, wire, 
and iron goods. Pop. 18,000. 

Zug, a central and the smallest undivided 
canton of Switzerland. The surface, mountainous 
in the south-east and south, where the Rossberg 
occupies the frontier, slopes more or less gradually 
north and west, till it becomes comparatively 
flat. Zug and Egeri are the chief lakes. The 
climate, rigorous in the mountainous districts, 
is mild on the lower south slopes. The chief 
exports are cattle, fruits, cider, and ' kirsch- 
wasser *. Zug is the capital. Cham (pop. 4000), 
centre of the Anglo-Swiss Condensed Milk 
Company, on the Zug-Luceme railway, and 
Baar (pop. 5000) are other places. Area, 02 sq. 
miles; pop. 81,570 (mainly German - speaking 
Roman Catholics). 

Zug, a town of Switzerland, capital of canton 
Zug, on the Lake of Zug; sen^ by the Zfirich- 
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Laoerne railway. Tobaccos, cottons, and soap 
are manufiictiired. Pop. 8000. 

Zuft* Lake of, or Zugersee, a lake of Switzer- 
land, in the canton of Zug, 9 miles long north to 
Bouth; area, 14 sq. miles. The fishing, principally 
pike and carp, is productive. 

Zuider (or Zuyder) Zee (zoi'der-zft; * South 
^ea *), a gulf of the North S^ on the coast of 
Holland; 80 miles long, 40 miles greatest breadth. 
It was formerly a lake, but was united with the 
North Sea by inundations in the twelfth and 
thirteenth centuries. The islands Texel, Vlieland, 
Terschelling, Ameland, &c., separate it fix)m the 
North Sea, with which it communicates by 
various channels, the principal being Hellsdeur 
(Hell-gate), between the Helder and Texel. It 
is very shedlow, and to avoid the difficulties of 
its navigation to Amsterdam the North Holland 
Canal was constructed. Many proposals have 
been mooted for the reclamation of some of the 
land covered by the Zuider Zee. 

ZuUa, a state of Venezuela, comprising 
mainly a great lake-studded and partly forested 
plain fringing the shores of Lake Maracaibo, 
and traversed by anastomosing rivers (Negro, 
Zulia, Catatumbo, &c.) disemboguing to the 
lake. Cacao, coco-nut, sugar, coffee, and cotton 
are raised. Maracaibo (q.v.) is the capital. 
Area, 24,950 sq. miles; pop. 110,500. 

Zululand, a South African territory forming 
the north-eastern region of Natal. The Tugela 
is the southern boundaiy; on the north it has 
Tongaland, on the east the Indian Ocean. The 
southern portion of the country consists chiefly 
of undulating plains, covered with grass, and 
thinly wooded. The coast region is flat, marshy, 
and very unhealthy, but is largely covered by 
sugar-plantations, especially along the Umfolosi 
river-valley. The inland region is healthy and 
rich in tropical productions. The Zulus are a 
warlike Kaffir tribe, and for a time were formid- 
able to the colonists of Natal, possessing an 
organized army of considerable numbers. In 
1879, under their king Cetewayo (q.v.), they 
came into conflict with the British. At first the 
war was unfortunate for the British (a body of 
troops having been annihilated at Isandula), 
but in July, 1870, a general engagement took 
place at Ulundi, where the power of the Zulus 
was quite crushed. The subsequent British 
reorganization of Zululand did not work success- 
fuUy, and in 1882 Cetewayo was restored, a strip 
of country adjacent to Natal being constituted 
a * reserve *. Into this reserve Cetewayo fled in 
1888, after being defeated by a hostile Zulu 
chie^ Usibepu, and there he died in 1884. How- 
ever, Cetewayo's son Dinizulu, assisted by 
Transvaal Boers, vanquished Usibepu, and drove 
him into the reserve. Ultimately the Boers took 
possession of a considerable portion of the 


country, while the remaining portion of Zululand, 
with the reserve, was (1887) annexed by Britain 
and (1897) incorporated with Natal, of which 
it now forms a * province*. Maize and other 
cereals are raised, and cattle-breeding is pro- 
gressive. The holding of land by Europeans is 
not permitted, except for missionary, trading, 
or mining purposes. The minerals are valuable, 
and include gold and coal. Eshowe is one of 
the chief centres, and is reached by a branch of 
the Durban coast railway from Ginginhlovu. 
There are asbestos-mines near Eshowe. The 
Durban line ends at Somkele, lying in a marshy 
and malarial peneplain, the centre of the Hlabisa 
(or Santa Lucia) coal-field. Area, 10,456 sq. 
miles; pop. about 202,000. See Tongaland* 

Ziirich, a canton of Switzerland, one of the 
northern cantons, extending from the Lake of 
Ziirich to the Rhine, to which its waters are 
carried by the Thur, Tdss, Glatt, and Limmat. 
It is highly cultivated. There are extensive 
manufactures of silk and cotton goods. Area, 
065 sq. miles; pop. 588,600 (mainly German- 
speaking Protestants). 

Ziirich (ancient Turicum), a city of 
Switzerland, capital of canton Ziirich, at the 
northern end of the Lake of Ziirich, on the 
Limmat, and having on the west the Sihl, which 
joins it immediately below; a railway centre 
with steamer services on the lake. The chief 
industry is that of silk, but cotton-spinning and 
the manufacture of locomotives and machinery 
ore important. Pop. (1020), 200,120. 

Ziirich, Lake of, or Zurichsee, a lake of 
Switzerland, lying chiefly in the canton of 
Ziirich, but partly in Schwyz. Its greatest 
length is about 27 miles; area, 88 sq. miles. The 
chief feeder is the Linth Canal, communicating 
with the Wallenstatter-see. It dischaigcs itself 
at the town of Ziirich by the Limmat. 

Zutphen, a town of Holland, in the province 
of Gelderland. It has an active trade, especially 
in timber and grain, and is notable as being the 
place where Sir Philip Sidney was mortally 
wounded in 1580. Pop. 20,678. 

Zvomlk, a town of Bosnia, Yugoslavia, on 
the Drino. Pop. 5000. 

Zweibriicken (Lat. Biponiium; Fr. Deux* 
PonUtf two-bridges), a town of Bavaria, on the 
.Schwarzbach; served by rail to Sarreguemines, 
Landau, Homburg, and St. Ingbcrt. Manufac- 
tures include velvet, plush, and cotton fabrics. 
The edition of the classics known by the name 
of * Bipont* was published there. Pop. 15,250. 

Zweisimmen, a town of Switzerland, in 
canton Bern and in the Upper Simmental; the 
junction for Lenk (8 miles) on the Montreux- 
Spiez railway. It is noted for cattle, and is a 
tourist centre specializing in winter sports. 
Pop. 5000. 
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Zwickau (tsvik'ou), an industrial town of 
Saxony, the centre of the Erzgebirge coal-mining 
zone; served by rail to Olsnitz, Chemnitz, 
Werdaii, and Reichenbach. Manufactures 
include linen and cotton goods, dyes, and 
chemical products. Pop. (1919), 69,595. 

Zwickau (Czech. Cvikov), a town of Bohemia, 
Czecho - Slovakia; served by the Rdhrsdorf- 
Zwickau railway. Dyeing, bleaching, and brew- 
ing are among the industries. Pop. 9000. 

Zwingli, or (as it is often latinized) Zuln^- 
liu8, Ulrich, the Swiss reformer, bom 1st Jan., 
1484, in the canton of St. Gall, died 11th Oct., 
1581. Intended for the Church, he studied at 
various places, during a second residence at 
Basel becoming the pupil and friend of Thomas 
Wyttenbach, a reformer before the Reformation, 
and ftom him learned the evangelical doctrines 
which he afterwards promulgated with signal 
success. His first overt revolt against the Roman 
Catholic system was when he was a priest at 
Einsiedeln (1516), which a supposed miracle- 
working image of the Virgin had made a favourite 
resort of pilgrims. He denounced the super- 
stition of pilgrimages so effectively that his 
sermons were talked of in Rome, and it is said 
ftitile offers of promotion were made to bribe him 
into silence. In 1518 he was appointed preacher 
in the cathedral of Zfirich, where he denounced 
and baffled a vendor of indulgences. Then 
followed other denunciations of Roman Catholic 
practices and doctrines, until Zfirich, the 
authorities of which supported Zwingli, and 
the people of which adhered to him, became 
thoroughly Protestant, and adopted a reformed 
theology, worship, and discipline. Zwingli went 
further than Luther, whose doctrine of con- 
substantiation led to what proved on the whole 
a resultless conference on the subject between 
him and Luther and Melanchthon at Marburg 
In 1528. In 1581 the Forest Cantons, which 
adhered to the Roman Catholic faith, made 
war upon Zfirich, whose troops Zwingli accom- 
panied as chaplain. While in the thick of an 
engagement at Kappel, near Zurich, he was 


mortally wounded. — Cf. Samuel Simpson, Life 
of Ulrich Zwinglit the Swiss Patriot and Reformer* 

Zwittau (Czech. Svitava)^ a town of Moravia, 
Czecho-Slovakia; the junction for Skutsch on 
the Vienna-Prague trunk line. Linen, jute, silk, 
cotton, and beer are made. Pop. 10,000. 

Zwolle (ZW0II6), a town of Holland, capital 
of the province of Overijssel; served by the 
Zutphen - Leeuwarden, Almelo - Zwolle, and 
Utrecht - Kampen railways. Oil-, grain-, and 
saw-milling are important, as is the trade in 
grain, cattle, and fish. Pop. (1919), 85,048. 

Zygomorphlc Flowers, those which are 
divisible into equal halves in a single plane 
only, as those of sweet-pea, snap-dragon, orchids, 
&c. Such fiowers are adapted for cross-pollina- 
tion by the larger and more intelligent insects, 
such as humble-bees. Also termed irregular 
fiowers. 

Zygomycetes, that group of the Lower Fungi 
or Phycomycetes in which sexual reproduction 
is carried out by the fusion of similar gametes. 
Representative genera: Mucor; Pilobolus; £hn- 
pusa. See Entomophthorinece. 

Zygoptereee, a family of extinct (Palfieozoic) 
Ferns. Together with the Botryoptereie, like- 
wise extinct, it forms the group of Ccenopteridese, 
comprising the most primitive of known ferns. 

Zygospore, in botany, a spore produced by 
the fusion of two similar gametes, as in Con- 
jugatse and Zygomycetes. Opposed to ofispore 
(q.v.). 

Zygote, in botany, the general term for any 
cell produced by the fUsion of gametes; the 
immediate product of sexual union. 

Zymotic Diseases, a name applied to epi- 
demic and endemic contagious diseases. Owing 
to the development of bacteriology, the name is 
now little used. 

Zyrlans, a Finnish tribe which inhabits part 
of the governments of Perm (q.v.) and Archangel, 
Russia. They have to a large extent abandoned 
their native language and speak Russian. They 
number about 100,600, and live for the most 
part by means of hunting. 


PHoUd mt tfte J /Vflf*. 4*. /,• »V tP .I?*..:, LloMsi 






